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The General Problem 
The opportunities (or outdoor recreation are becoming increasingly 
scarce. Not long ago, people could travel short distances and find 
areas suitable for engaging in o.utdoor recreational activities at very 
little cost. On most private lands, no admission or user fees were 
charged for fishing, hunting, hiking, camping, swimming, and other 
leisure.-t;ime activities. There was no admission charge to most State 
and Federal recreational areas. Today, this free-use concept is rare, 
People who once worked long hours outdoors in a predominately 
rural America did not require many specialized outdoor recreat;i..onal 
facilities. In today's increasingly urbanized society, people are 
spending more hours participating in outdoor recreational activites 
as the time spent in o~tdoor occupations decreases. Outdoor recrea-
tion has rapiq.ly chal'!-ged from a free good (a gift of nature) to an eco..-
nomic good that commands a price in the mar~et, Other factors having a 
major influence on the increasing demand for outdoor recreation are 
r:i.sing per capita incomes, increased leisure time (shorter work-week 
and/or longer .vacations), and increasingly better tra~sportation facili-
ties. The increasing population a.nd increasing numbers of retired per-
sons participating in outdoor recreational activities also create 
pressµres on existing outdoor rec;reational facilities, 
1 
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Because of these and other factors, the demand for outdoor recrea-
tional facilities has rapidly incr.eased · to the point ,where many of the 
· exist;i.ng facilities are currently .overused, especially during vacation 
periods and on holidays, Even with the addition of many new outdoor 
recreational facilities in recent years, neither the public nor pri-
vate sector have been abl~ to keep up with the ever increasing demand 
for such facilities. 
Many of the outdoor recreational, activities in the United States 
occur on publicly owned facilities: federal and state parks, forests, 
lakes and other recreational areas, and also municipal and county owned 
facilities. The main reasons for government ownership of these facili-
ties is that very few individuals or groups could raise the capital 
necessary to operate and maintain large recreation areas and reservoirs. 
In recent years, federal purchases of land for recreational use 
have been negligible. However, federal agencies which are involved in 
water resource development such as the Soil Conservation Service, the 
Bureau of Reclamation and the Corps of Engineers, have been building 
reservoirs at a very rapid rate in recent years. Unti,l.recently, these 
reservoirs were primarily justified on the basis of penefits from 
purposes such as flood control, hydroelectric power, irrigation and 
municipal water supply. Recreation was not included as a purpose .in· 
determining benefits but was a by ... product of water resource projects 
constructed for other purposes, 
The first legislation to recognize recreation as a purpose of 
federally sponsored projects was the Flood Control. Act of 1944 [1, pp. 
887-907], This act specified that the Corps of Engineers was authorized 
to construct and maintain recreational facilities at reservoirs built by 
this agency. 
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Sev.eral attempts were made during the early and middle .1950' s to. 
pass legislatiQn making the evaluation of recreatiqnal benefits .an inte-
gral part of project planning [2]. Opponents of such measures to inc,lude 
recreation,al benefits in project planning argued that some ·projects 
would be approved which otherwise would not· be justified. Thus~ compe-
tition w<;>uld increase for construction func;ls and lead to delays for 
those seeking relief from flood problems •. Another argument, and perhaps 
the most relevant, was that "no generally accepted technique for deter-
mining the economic value of recreation use has yet been devised" [4, 
p. 2]. 
The. difference between the demand for outdoor recreational oppor-
tunities and supply of these opportunities ,has continued to widen in the 
1950's and the 1960's, Increfising public pressure for more outdoor 
recreation facilities .re1:1ulted in the creation of "Missi.on 66" by the 
National Park Service in .. 1956 and the Forest Service's "Operation 
Ol,ltdoors" in 1957. These two agencies recognized the possibility of 
greater .recreational use of the land they administered. Thus, "Mission 
66" and "Operation 01,1tdoorl;l 11 were designed to completely reappraise the 
respective agency's goals to attain that end. 
The pressure on the members o:f Congress became sufficient.in 1958 
for the passage of an Act (Public Law 85-470) establishing the Outdoor 
Reereation Resources R,eview Commission (ORRRC). The mission of this 
group was essentially threefold: 
To determine tq.e outdoor recreation wants and needs of the Ameri.can. 
people now and what they will want in the years 1976 and 20000 
To determine the recreation resources of the .Nation available to 
satisfy those needs now and in the years 1976 and 2000, 
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To deterrqine what policies· and prograJllS should be recommended to 
insijre that the needs of the present anq. future are adequately and 
efficiently met [5, p. 2]. 
Senate Do.cument 97 (Second Sessiop., 87th Congress) established .stan...., 
dards and procedures for the four agencies involved in water and related 
land resources: . the Departments of the Army; Agriculture; Heal th, 
Education and Welfare; and lnterior (6]. Two key statements in this 
document are: 
(1) The basic objective in the formulation of plans is to provide • 
the best use~ or combination of uses~ of wate.r and related 
land resources. to meet all foreseeable short and long-term 
needs [6, p. 1]. · 
(2) Full consideration shall be given to. the opportunity and need 
for ou,tdoor recreati.onal and fish and wildlife enhancement in 
comprehensive planning for water and relate.d land use and 
development, and project formulation and evaluation [6, pp. 
5-6]. 
Key personnel in both the executive and legislative branches of the 
federal government have recognized that provision of outdoor recreation 
facilities adds to the welfare of the citizens of this nation. The Out-
door Recreation Act of 1963 [7] promoted coordination of federal and 
state programs ipvolving outdoor recl;'eation. The Land and Water Conser-
vation Fund Act of 1965 [8] created a treasury fund that is available _to 
the states on·a matching basis. This act is important because it recog-;-
nizes that the states must t!:lke the lead in national outdoor recreation 
development. The Fed.eral Water Projects Recreation Act. [9J establishes 
that full consideration will be given· to recreation and to f~sh and wild.., 
life enhancement as project purposes in federal water resources projects. 
This act encoµrages non-federal administration of the recreation and 
wildlife features of these projects with up to 50 percent of the costs 
of the facUities borne by the federal .governmertt. Planning with res-
pect to the recreational potenUal of any project is to be coordinated 
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with existing and planned federal, state, and local public recreational 
developments. 
The elevation of outdoqr recreation from a by-product .of federal 
resource development projects to a position where it is considered on an 
equal basis with other project purposes is a major step forward in 
solving the. problem of shortages of outdoor recreation facilities. But, 
in its attempts to overcome one problem, the federal government is 
faced with another problem. This problem concerns the economics of out-
door recreation. Any federal water or land resource project must be 
economically justified before it will be approved. The economic benefits 
of each project purpose must be at least equal to or greater than the 
costs. However, recreation has certain characteristics that make mea-
surement of its economic benefits very difficult. 
There has been a general absence of market prices for most recrea-
tional activities. Thus, research must be undertaken so that values may 
be derived or estimated from simulated market conditions. In addition, 
there have been very few accurate estimates of recreational use of faci-
lities (with the exception of several improved methods of counting 
developed by the Forest Service and National Park Service). In other 
words, recreational market prices as well as the quantity of recreation 
consumed by the public is almost totally unknown. Also, the .effects of 
socio-economic variables such as income, age, population, and leisure 
on recreation use are not totally known. 
These problems point to the need for increased knowledge about out~ 
door recreation. The ORRRC made the following recommendation concerning 
needed recreation research in its report to the President and Congress: 
Recommendation 14-1: A systematic .and continuing program of· 
research is needed to provide ,the basis for wise decisions and 
sound management [5, p. 183]. 
This commission listed three categories of research that should be 
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carried .out in a continuing manner: (1) data collection, inventory, and· 
hctfinding; · (2) api:ilied management research; and (3) func;lamental re-
search [5, p. 184]. 
One.of the most urgent research needs is for more knowledge 
about the direct benefit that individuals derive from outdoor 
recreation, , •• Information of this nature is import~nt, 
for it should plan an important part in decisions alloca.ting · 
resources to outdoor. recreation . . • • Public .outdoor recrea-
tion is not generally sold for a price. Therefore, since there 
is no adequate dollar measure of the worth of recreation 
experiences at public sites, there is great difficulty in 
judging the .primary di.rect benefits that accrue to people en-
gaging .in outdoor recreation,· and hence .in knowing how to 
allocate resources · among the· cc;,mpeting .uses· • • • • In view 
of these questions, Federal agencies have· sought for a .number 
of years to d1;?vise methods of measuring the value t;o the indi..,. 
vidual of publicly provided outdoor. recreation [15, pp. 184-
185]. 
The preceding discussion has alluded to several problems charac..., 
teristic of outdoor recreation, Aside from the physical problem .of 
inadequate facilities to m1;?et the recreational needs of· the American 
public, a g1;?neral problem confronting public and private· groups pro-
vi ding these fac:i li ties has been a· lack of knowledge, concerning cos ts 
and returns from recreational facilities. Resources cannot be allocated · 
efficiently without knowledge of the economic benefits forthcoming .from 
the various purposes for which they can be used. 
This study was directly concerned with research that should provide 
ani;;wers to questions concerning outdoor· recreation benefits. Informa-
tion was obtained on prices paid by recreationists, the number of user 
days they participated in· the selected activities, effects of. socio-
ec:onomic variables on recreation use; and some·management problems of 
7 
a municipally operated recreat:Lonal facility. Primary consideration was 
given to research concerning the economics of outdoor recreation with 
emphasis on the demand aspects. 
Objectives of·the Study 
The general objective of the study was to estimate the demand for 
select.ed water-based recreational activities. The specific objectives 
of the study were: 
1. To apply appropriate economic models and methodological 
procedures applicable to recrec;1.tion demand analysis, 
2. To as.semble primary and secondary data on population, miles 
traveled; money spent, incomes, hours worked, and other 
variables needed to estimate the demand for outdoor recreation •. 
3. To estimate demand for selected recreational activities from j 
which projections .will be made as to the number of visitors 
using the facilities in the.Wildhorse Creek Watershed. 
4. To analyze management problems of the municipally owned 
recreational complex and to present some recommendations to 
overcome these problems. 
Several economic models have been proposed by researchers for use 
in analyzing the demand for outdoor recreation. Most·of these have not 
been tested and the others have been tested partially only. This study 
was devoted to testing these models to determine their feasibility as 
research tools for outdoor·. recreation. In addition, methodological 
procedures were developed that were unique·to this study. These tech-
niques should prove useful, with slight modification, for other outdoor 
recreation demand research. 
The assembly .of relevant primary and secondary data is important 
for any research study.· It is especially important in an outdoor recrea~ 
tion study due to the primary data that must be obtained. Thus., the. 
collecting and reporting of these data represented a significant por-
tion of this study. 
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The estimation· of demand relationships for fishing and water skiing 
activities were also an important part of the study, These demand esti-
mates should be useful to. public and private agencies. By knowing more 
about t.he nature of the demand for the various recreational activities, 
these groups should be better prepared to make decisions concerning 
development of outdoor recreational facilities. Also, by using the 
techniques of demand estimation used in· this study; these agencies sho.uld 
be able, with slight modifications; to estimate the demand for various 
activities at other recreation· sites. 
The analysis of the management problems of the recreational complex 
owned by the City of Dqpcan and the resulting· recommendations sho.uld pro-
vide public agencies with useful information. Long range planning in 
developing and operating any recreational enterprise is important; how-
ever, when publi,c .funds are being expended, every effort should be made 
to ascertain that the recreational facilities are being managed effic-
iently and for the enjoyment of all recreationi.sts. This meali).s that 
conflicts between different <:;lasses 9f· recreationists (e.g., water 
skiers. and f;ishermen) should be avoided whenever possible. Proper 
planning of the various facilities and activities around and on the lakes 
could eliminate many of these conflicts, 
Area of the Study 
The area selected for this study includes the four lakes owned by 
the City of ~uncan, Oklahoma, which are in the Wildhorse Creek Water-
shed. Two of these lakes (Humphrey and Fuqua) were constructed as part 
of the Washita River Watershed project which was authorized under the 
Flood· Control Act .of 1944. Lake Duncan was .built during the 1930' s as 
a federal government work project;. Clear Creek Lake was built by the 
City of Duncan in 1953. 
Three of the lakes, Clear Creek with 560 surface acres, Humphrey 
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with 882 surface acres, and Duncan with 400 surface acres were col):lpleted 
and in use for recreational purposes before this study began. The dam 
for Lake Fuqua (i,500 surface acres) had just been completed at the 
outset of this study. The lake was opened for recreational use in 
January, 1967, after t;his study was essentially completed. Lake Humphrey 
and Lake Fuqua were constructed ·primarily for flood prevention with the 
city paying the cost of raising the height of the dam for municipal water 
storage and recreational uses. Lake Duncan was originally used for muni-
cipal and industrial water supply~· Clear Creek Lake .was developed pri-
marily for municipal and industrial water supply also. 
The City of Duncan and the four.lakes in this study are located in. 
Stephens County, in south central· Oklahoma (Figure 1). This area was 
selected for this study for several reasons. First, the three lakes 
have well-developed outdoor recreational facilities. Second, user fees 
have been charged on these lakes since 1955. The City of Duncan still 
had the receipt books used in the·· iss'(,lance of user permits from which 
valuable empirical ·data could be obtained. Third, the officials of· the 
City of Duncan encourc1ged the study from the outset and have cooperated 
very closely with the researcher in providing needed data. 
Recreationis ts·· travel from. all parts of Oklahoma and from other 
states·to participate·inthe recreational activities allowed'at these 
lakes~ Activities include fishing,· boating, water skiing, hunting, 
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Figure 1. Location of Four City Owned Lakes in the Wildhorse Creek Watershed, 




camping, and picnicking.·· Fees are charged only, fo;r fishing, boating, 
water skiing, and hunting. Lake lots are also available for lease with 
the stipulation that the lessee shall construct a.cabin of certain 
standards. 
Organization of·Remainder of Dissertation 
The remainder of the dissertaion is devoted to fulfilling the stated 
objectives presented·· above. A review of methodological li.terature is 
presented and evaluated in Chapter II. The p:t;'ocedures used for data 
collection and analysis·and·for the·demand curve estimation are dis-
cussed in Chapter III.. The analysis of· the data relating to outdoor· 
recreation at· the Duncan lakes comple:X: is presented in Chapter IV. The 
estimation of demand curves·for·selected recreational activities and 
the estimation of recreational benefits from these·demand curves are 
the .major emphasis of Chapter V. A discussion of outdoor recreational. 
management problems anci some possible solutions· is presented in Chapter 
VI. 'l;'he sununary and conclusions are presented in Chapter VII. 
CHAPTER II 
REVIEW OF METHODOLOGICAL LITERATURE 
The increased emphasis for inclusion of outdoor recreation a.s a pri-
mary purpose of federally sponsored land and water resources projects 
has created a need for a method to estimate its economic value. An 
acceptable method to determine the demand for and value of outdoor rec-
reation is required if comparisons are to be made between different uses 
of a resource. These estimates are also needed to determine the feasi-
bility of a project. It is possible that some projects declared infeas-
ible in the past would have been feasible with accurate estimates pf 
recreational benefits included. Demand estimates would also be useful 
in helping individuals determine the potential for income from a private 
recreational enterprise. These estimates would be helpful in selecting 
the level of user-fees to charge and in determining the facilities that 
would provide the greatest returns to the operator. 
Municipalities and states would also benefit from methodology that 
would permit accurate estimates of the demand for outdoor recreation, 
They would be able to allocate their limited recreational budgets more 
efficiently by knowing which types of recreational facilities were needed 
most and where these should be located for greatest use. 
Several methods for the estimation of the demand for and value of 
outdoor recreation have been proposed in recent years. These methods 
were proposed by competent researchers, each of whom had the common 
12 
13 
objective of discovering an acceptable way of determining the value of 
outdoor recreation. Because of data restrictions, very few of the pro-
posed methods have been adequately tested. Also, some of the methods· 
have been discredited because of faulty premises, 
Evaluation of Methods 
The following is an.evaluation and description of the more impor-
tant methods that have been proposed for outdoor recreation evaluation, 
In general they may be categorized under six main types: 
1. Market value method 
2. User expenditures method 
3. Cost of facilities method 
4. · Aggregative methods 
5. Demand schedule methods 
6. Miscellaneous methods 
Market Value Method 
The market value method presently is the most widely used method 
for evaluation of recreation by federal agencies. The following general 
procedure was specified by the Ad Hoc Water Resources Council [10, pp, 
3-9 , ] First it was necessary to determine the total annual recreation 
days of use that the project area would have during its economic. life. 
A recreation day1 was defined as a "standard unit of use consisting of 
a visit by one individual to a recreation development or area for 
1This concept is identical to the user day concept used throughout 
the study, 
recreation purposes during any reasonable portion or all of a 24-hour 
period" [10, p. 3 J. 
Some of the more important factors listed as affecting the use 
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of a particular recreational area were: (1) population within the zone 
of project influence; (2) proximity of the project to centers of pop-
ulation; (3) socio-economic characteristics of the population such as 
disposable income, age and mobility; (4) leisure time and recreational 
habits that reflect changing consumer preferences as indicated by 
trends in hunting and fishing licenses and sales of recreational equip-
ment; (5) the recreational use potential of the project area as re-
flected by its ability to provide for uniqueness, diversity, and access; 
and (6) the availability and attractiveness of existing and potential 
alternative recreational opportunities. 
The total number of days of annual recreation used for the project 
is multiplied by a single unit value to determine the recreational 
benefits resulting from the project. The unit value may reflect both 
the quality of the activity and the degree to which opportunities to 
engage in a number of activities are provided. 
There are two types of outdoor recreadonal days listed, with a 
different range of unit-day values for each. The first type of recrea-
tion day is called the "general" type, This type, in which the majority 
of outdoor recreationists will participate, includes activites such as 
warm water fishing, swimming, picnicking, hiking, sightseeing, most small 
game hunting, camping, waterskiing and boating. The range in "general" 
unit-day values is from $. 50 to $1. 50. 
The second type of outdoor recreation day is the "specialized" 
type. This type involves activities in which people have limited 
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opportunity to participate and which often may involve large personal 
expense by the user. Examples of these activities are cold water fish-
ing, upland bird and waterfowl hunting, big game hunting, wilderness 
pack trips and similar types of activites. The range of unit-day values 
for the "specialized" activities is from $2.00 to $6.00. 
Federal agency personnel using these single unit value ranges must 
determine the exact value within the range to evaluate the total recte-
ational benefits for the project. The Soil Conservation Service uses 
the following guidelines to determine the appropriate value of a user-day. 
Underdeveloped Recreational Facilities - Where little, if any 
basic facilities, other th~n access, are provided, a value of 
$0.50 per visitor per day may be used. 
Partially Developed Recreational Facilities - Where limited 
basic facilities are provided, a value of $1.00 per visitor 
day may be used. Examples of such facilities include parking 
areas, picnicking areas with no cooking facilities or tables, 
and simple fishing and swimming areas .. 
Fully Developed Recreational Facilities - Where more extensive 
facilities are provided, such as parking areas, boating docks, 
fishing piers, camping, waterskiing, overnight cabins, eating 
places, picnicking areas with tables and cooking facilities, 
play areas, and other provisions for a wide variety of recrea-
tional opportunities, a value of $1.50 per visitor day may be 
used [11, Chapter 9, p, 4] , 
Some major criticisms have arisen over results obtained using the 
market value method. A criticism stated in the ORRRC Report to the 
President is that valuations of this sort vary directly with visitation 
[S, p, 185], Thus, the estimates of benefits do not measure differences 
in quality of activities at the site. Overcrowding obviously could 
cause a decline in the quality and thus, the value of the experience 
for many recreationists. ORRRC concludes that these more or less 
arbitr.ary estimates of value in any event rest almost entirely on a 
"judgment value.'·' 
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Lerner adds the comment that "this method takes no account of·. the 
satisfaction gained by some recreationi:sts over and above the market 
value •.. '' [12, p. 67]. But he later adds that using the fees charged 
at private facilities to.determine benefits fpr public areas where 
little or no fees were charged would bias decisions concerning resource 
use in favor of public development projects which include recreation 
as a purpose. 
User Expenditures Method 
The user expenditures method utilizes the amount that recreationists 
spend in pursuit of various forms of recreation as an indication of the 
value of recreation to the user, The main underlying assumption of 
this method is that recreation is worth at least as much as the recre~ 
ationist is willing to spend in pursuit of .it, Some propcments of this 
method assume that the total value of the satisfaction from recreation 
is equal to twice the expenditures of the participants. 
The method used for determining the expenditures requires a sample 
survey of recreationists participating in activities at a specific 
site to obtain data on travel, cost of recreation.;il equipment (amortized 
over its useful life) and on-site costs, An average cost per visitor 
day determined fot each activity would represent the value or benefit 
per visitor day. 
One criticism of this method is that recreational benefits would· 
tend to be exaggerated. This i~. because part of the expenditures 
incurred by recreationists are not attributable to the recreational 
site, Thus, recreationists' expenditure$ do not justify additional 
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federal spending of a like amount to develop recreational facilities at 
a particular site.· 
Expenditures by recreationists are useful in deriving demand curves 
for recreation. This method will be discussed later. 
Cost of Facilities Method 
The cost of facilities method uses the costs of developing, operat-
ing and maintaining the recreational facilities in a proposed resource 
development project to represent recreational value. This approach 
does recognize the need for outdoor recreational facilities, but would 
not alter the benefit-costs concept used by federal agencies.· This is 
because the benefits and the costs associated with outdoor recreation 
are one and the same and are therefore equal to each other. Thus, the 
feasibility of the project likely would not be affected by the inclusion 
of benefits and costs for outdoor recreation. Consequently, this method 
tells nothing about the need for recreation in a particular area. An-
other criticism of the cost of facilities method is that it does not 
allow for economic comparison of various uses of the resource. 
Aggregate Methods 
Aggregative methods measure the effect of recreational enterprises 
on the whole economy. Three methods in this category are: (1) gross 
volume of business generated; (2) value added by local business; and 
(3) addition to gross national product. 
The gross volume of business generated and the "standard" GNP 
method described by Lerner [12, p. 60] are essentially the same, They 
both attempt to measure the direct contribution of the recreation 
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industry on gross national product. This is accomplished by either an 
expenditure approach or an income approach, such as the national GNP 
account. Many problems of double counti~g arise, since some i~come or 
expenditures resu;J..ting from recreational activity would have been made 
even in the absence of recreation. This approach is often used by those 
who are seeking to show the great impact of .the tourist industry on a 
state or region. 
This method has not been used to any extent :i,n benefit-cost 
analysis. The local effects of a recreational project cannot be sepa-
rated out to determine the benefits from recreation. Thus, with this 
approach, it is infeasible to compare the estimates of gross output from 
recreational activities with benefits from other purposes which may 
compete for the same resources. 
The value added by local business approach is a refinement of the 
GNP approach. It deducts the cost of production from gross output and 
thus removes most of the double counting. This approach would provide 
a better indication of the voh,1me of business within a state or region 
than would the GNP approach, and would be more useful for comparing 
similar data for other economic activites. However, some of the same 
objections of the GNP method are apparent. The main objection is that 
many of the costs incurred are not for the recreation opportunity as 
such, but for the provision of other services connected with the use of 
the recreation opportunity. 
A second GNP method reported by Lerner [ ;1..2, p. 59] is the Ripley 
method. This method simply divides total GNP for the nation by popu-
lation to obtain the per capita GNP. Putting this on a daily basis 
and assuming that leisure time is as constructive as working time, the 
portion of GNP resulting from leisure is determined. This method has 
little if any economic use and thus will not be discussed further. 
Demand Schedule Methods 
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Several methods have been proposed for the purpose of evaluating 
recreation benefits using estimated demand curves or schedules. This 
technique appears to have promise for benefit determination. Before 
these methods are used for fulfilling this aim they must be refined and 
tested by researchers who have adequate data for a comparative appraisal. 
The demand for a good or service is often defined as the various 
quantities of the good or service which consumers will take from the 
market at all possible alternative prices.in a given time period, other 
things equal. The quantity of a good or service demanded usually varies 
inversely with price. The demand schedule, the locus of all combinations 
of price and quantities of the good or service taken by the consumer, 
is thus downward sloping to the right. This schedule or curve is a 
maximum concept representing the maximum quantities of a good or service 
that consumers will purchase at the various alternative prices in a 
given time period, given free choice. 
Due to the general absence of market prices for outdoor recreational 
activities, most of the various methods proposed advocate determining 
the demand curves for outdoor recreation using "proxy" prices such as 
expenditures. Different methods propose alternative ways of determining 
the demand curve. Once the demand curve is obtained, various schemes 
have been used for determining recreation benefits from the curves. 
One of the earlier attempts to estimate a demand curve for recre-
ation was made by Trice and Wood [13). They used costs of travel to 
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and from a recreational area as a proxy for price. They used a fixed 
cost per mile to determtne the value of recreat'ional benefits and 
ignored differences in wealth and in tastes and preferences. Thus, the 
differences in costs per visitor day of enjoying a recreational area· 
resulted from differences in distance traveled. With the demand curve 
described, Tric.e and Wood estimated benefits with a, consumer's surplus 
technique. This technique will be discussed in detail in the next 
section of this chapter. 
Clawson used another method to obtain demand curves for outdoor 
recreation [14, pp. 15-1.6]. Ue.const;ruct;:ed distance zones around the 
recreation area in question a11d then det.ermined the number of visits per 
100,000 populatiop. from each zone.· Costs for each zorie were based on 
travel costs .and he made some rather hero;i.c assumptions for other costs. 
Clawson considered or developed two types of demand curves: the 
"total recreation experience" and."the recreation opportunity per se" 
[14, p. 15 ] • The total recreation experience is a package deal which 
includes the whole trip: planning, traveling, visiting an area or areas, 
and the recollection afterwards. The demand schedule for the recreation 
opportunity per~ applies to the demand for a particular recreation 
area and can be derived from the demand curve for the total recreation 
experience. 
Clawson made two assumptions that allows estimation of the recrea-
tion opportunity per se demand curve:· (1) users of an area would view 
increases in entrance fees rationally i.e. • they would treat such 
increases similar to any other increase in costs of visiting the area; 
and (2) the experience of users in one distance zone·provides·a measure 
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of what people in other distance zones would do if costs in money and 
time were the same. B.ased on these two assumptions, he determined what 
different fees would do to visitation rates for each zone. 
The results of several outdoor recreation demand research projects 
have been published since Clawson's and Trice and Wood's earlier efforts. 
One of these used questionnaires to obtain information from a sa111ple of 
the recreationists on distances traveled for recreational purposes, 
number of people in each party, costs over and above normal living 
expenses, and the maximum amounts the recreationists would have been 
willing to spend. for each expense i tern [ 15, pp. 6-7] • ;From these data, 
population bands were delineated in even-width concentric rings about 
the area and distances were converted to costs at the ri;tte of•9 cents 
per mile for the round trip. Other costs per day were computed, includ-
ing depreciated value of recreation equipment. 
The plotting of the demand curve from these data was somewhat 
unique. l'he party with the highest average cost per visitor day (where 
costs per day were on the ordinate axis) was plotted with respect to the· 
number of visitor days the party recreated in the area ·(where visitor 
days were ori the abcissa). Next, the party with the second highest cost 
per day was plotted against the sum of visitor days spent by the first 
two parties. Points were plotted for all the parties, resulting in a 
curve that was downward sloping and to the right, 
This procedure was used for both actual and maximum expenses the 
recreationists indicated they. would pay. Estimates of total recreational 
attendance at the area were applied to the demand curves which resulted 
from regression techniques. The value of recreation in the i;trea was 
then estimated by multiplying the costs per visitor day by the total 
number of visitor days. The demand curve in this study was used to 
determine the value of each acre of land in the area for the current 
visitation rate. The curves were also used to show the effects of an 
increase in costs on attendance. 
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Another study attempting to value recreation .resources via derived 
demand schedules was undertaken by Wennergren [16]. His economic model 
proposed that the travel co1;1ts to and from the.recreation site plus 
expenditures incurred at the site constitute the relevant expenditures 
for valuation. He did not include those expenditures that represent 
depreciation of recreational equipment used in the recreational expe-
rience because he considered them fixed costs. 
By aggreg~ting the data obtained by personal interviews for all 
individuals from each of several specified distance zones, averages were 
obtained. These ave~ages represented the average expenditures per 
boating-day per capita and the average number of per capita boating 
days per time period. By plotting these averages for each distance zone 
and by use of regression techniques, Wennergren determined a demand 
schedule callec;l the "average individual dell!-and for the specific site" 
[16, p. 6 ] • This·· schedule was used to estimate the average numper of 
boating trips the average bo.ate r wo1,1ld ta~e when faced with various 
prices. Wennergren then derived an ~ggregate demand schedule for all 
boaters by multiplying the average demand curve by the sum of the boat 
population within, the area covered by all the distance zones. 
Miscellaneous Methods 
Several unique approaches to recreation resource evaluation have 
been advanced which are somewhat different from the five general types 
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discussed previously. For example, a method proposed by the Subcommit-
tee on Evaluation Standards to the Inter-Agency Committee on Water Re-
sources involves determining the rise in land or capital values in the 
area of the recreational development [10, pp. 3-9]. This value is used 
as a measure of the recreational benefits of the resource. 
This approach is straightforward and might be workable if recrea-
tion were the only use of the resource. However, this is seldom the 
case. Also, if one is attempting an~~ evaluation of a proposed 
project, an alternate site that is a1ready operational and as closely 
identical to the proposed site as possible must be found and evaluated. 
Finding such an alternate site would also present problems. Therefore, 
this approach has very limited usage. 
Another method for evaluation of recreational benefits for a re-
source uses merit-weighted user days as a choice indicator for govern-
ment expenditures in recreation resource development. This approach is 
advanced by Ruth Mack and Sumner Myers who believe that the concept of a 
user day of recreation by itself is a crude unit of benefit [18, pp. 
71-116]. Instead of a user day valued only in monetary terms, a user 
day weighted in terms of social merit to the user should be used. They 
assume as an example of a merit-weight that a child's day of picnicking 
has two to three times as much long-term value as an adult's day. 
Mack and Myers point out that governmental agencies do not provide 
all the outdoor recreational facilities, but do provide a major portion 
of the recreational resources in forest and wilderness areas and on 
seashores [18, pp. 71-116] • Assuming that these publicly-provided 
areas are needed in the cases above, five groups of criteria are listed 
that should be considered in public decision-making concerning recreation. 
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The first group concerns policy questions. Such items as the effect 
of public recreation on pri,vate recreation areas should be considered ;i.n 
respect to setting standards. Policies concerning encouragement of recre-
ation development and fee policy are items in this group. The second 
group concerns quality standards for recreational areas, both public and 
private. The third group involves the nature of the recreation needed 
and provided. Some recreational experiences are considered more worth~ 
while than others, and provision for these would carry more weight. 
The fourth group concerns distributive justice. If recreation is deemed 
"good" for people, then all people should have access to it. Thus pro-
vision of recreational areas should be made in response to need. There-
fore, more weight would be given to areas having inadequate facilities 
than to projects ;i..n areas that already have adequate facilities. The 
fifth group concerns requirements for future generations. Weights would 
be devised to take account for these criteria. The merit-weight user 
day concept would take into consideration all the various criteria by 
weighting them so that account may be taken of the implications of each 
criteria. 
Use of Oemand Curves to Estimate 
Recreational Benefits 
Each of the above mentioned studies have estimated demand curves 
for outdoor recreation. Each study differed somewhat in the expendi-
tures used as a proxy for price in deriving the demand schedules. The 
main differences to be observed from these studies were how the demand 
curves were used for resource evalµation. 
2.5 
After a demand schedule has been estimated for a recreational re-
source, the next step is to determine how the demand curve will be used 
to derive tqe value of (or bene:fits from) this resource. Several al-
ternative approaches have been proposed and used. One of the simplest 
approaches is to determine the total area under the.derived demand curve 
and let this represent the total value of the resource for recreational 
purposes. The reason this approach would not be used for determining 
benefits for federal spending is because of double counting. The portion 
under the demand curve representing price times quantity of recreational 
activities would be spe~t by the recreationists and in turn would be in-
cluded as benefits by the federal government. 
Another general method of determining recreation resource evaluation· 
from demand schedules is the consumer's surplus method. This concept 
was first used by Alfred Marshall [17, pp. 103-110] • Consumer's sur-
plus is defined as the "excess of the price which he would be willing 
to pay rather than go without the thing (a good or service), over that 
which he actually does pay." The graphical exampl,e depicts the user 
days of recreation per unit of time demanded at various alternative 
prices. (Fig. 2). 
If one accepts the theory of consumer's surplus, then the total 
value te> a recreationist consuming UD1 days of recreation is oun1APm. 
The total cost to this recreationist is OUD1AP1 • The consumer's sur-
plus for the recreationist is the difference between total value and 
total costs, or the triangular area P1APm. A recreationist engaging in 
un2 daya of recreation at price OP2 would obtain a consumer's surplus 
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Figure 2. Graphical Illustration of Consumer's 
Surplus 
Trice and Wood used the concept of consumer's surplus in their 
study (13, pp. 204-206]. They did not have t~e total visits to each 
area sttJdied and therefore had to use the median cost of travel per user 
day as the proxy price for the parties surveyed. They considered con-
sumer's surplus to be the difference between the median cost and the 
cost for the 90th percent:1,le. Thus, they arrived at a single value .of 
consumer surplus per user day. 
Wennergren also used the consumer's surplus concept [16, p. 11], 
He derived resource value from the demand curve by obtc;1.ining the total 
surplus value (Ts) for boating in the following way: 
N 
Ts= f [Ai - Ci} Bi 
i~l 
where: Ts= total surplus for a given.boating site 
A= the integral of the demand curve at the quantity of boating 
associated with a given origin or distance .category, 
i = a given origin or distance category (1 to N) 
C = total costs or trips for each origin or distance category 
B = number of boats for each origin or distance category 
Although the above use of consumer's surplus is similar to the 
27 
concept presented by Marshall, there may be exception taken to deriving 
consumer's surplus for the whole boat population from a given distance 
zone regardless of whether those boat owners went to the particular 
lake. This would be the same as finding out how many people purchased 
fishing lis.censes in a given distance zone from a lake and then deter-
mining the consumer's surplus for each person to value the lake for 
fishing regardless of where they went fishing. 
Another way in which the estimated demand curve is used to determine 
the value of a resource for recreational purposes is called the "Monop-
oly Revenue Method." The process is essentially that of finding which 
level of fees a profit maximizing monopolist wou],d charge at a recrea-
tion area, given the demand schedule, The fee revenue that would yield 
the maximum profit to the hypothetical monopolist would be the measure 
of value of the resource. 
Lerner presented another method making use of a derived demand 
schedule called the "Discriminating Monopoly Revenue Method" [12, pp, 
69-75], Average costs per user day are computed for each distance 
zone as well as the number of user days per 100,000 population. The 
demand is then derived where cost per user day is the independent 
variable and number of user days per 100,000 population is the dependent 
variable. 
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An underlying assumption of this approach is that the use of the 
recreation opportunity by users from one distance zone would be the 
same as the use made by people from other distances zones if the costs 
were the same for each zone. With this assumption, a fee could be 
charged to those residing in the closer zone, which would decrease the 
attendance in this zone to that of the more distant zone. If that fee 
were charged the decrease in the number of user days per 100,000 popu-
lation could be predicted. 
The densities (user days pet 100,000 population) could be estimated 
and multiplied by the population of each distance zone to determine the 
estimated number of user days expected at various fee levels. Then, the 
total benefits (which Lerner defines as consumer's surplus fee revenue) 
for each distance zone could be determined by taking the integral of the 
demand curve between the fee charged and the estimated price at which 
demand would be equal to zero. 
Summary 
The methods of recreation resource evaluation discussed in this 
chapter are the most noteworthy that have been advanced in recent years. 
Because of the increased emphasis on recreational evaluation, there wil.l 
probably be many other methods forthcoming in the next few years. 
The purpose of this study was to determine the economic benefits 
from recreational uses of a given res.ource, The methods which show the 
most promise for accomplishing this objective are the demand schedule 
methods. The following chapters are devoted to developing procedures 
and presenting data for the estimation of demand curves. These proce-
dures have resulted from careful selection of the better characteristics 
of th~ methods discussed in the current chapter. Thus, the approach 
developed and used in this study for derivation of recreation demand 
.curves was considered to be superior to any single method previously 
proposed. 
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After the demand curves wet:e obtained, some of the more realistic 
methods for deriving benefits from these curves were tested. Finally, 
these estimates of benefits were compared to determine which method 
provided the most logical and consistent values. 
CHAPTER III 
PROCEDURE 
The procedure is discussed in fo-ur parts in this chapter: (1) the 
procedure used to obtain relevant empirical data pertinent to outdoor 
recreation at the Duncan Lake complex; (2) the procedure used to analyze 
the data; (3) the procedure .used i,n · the estimation of the demand curves 
for selected outdoor recreation activities; and (4) the procedure used 
to andyze outdoor recreation l'!lanagement practices at the lakes. 
Data Collec~:f,on Procedure 
The dem.and analysis for selected recreational activites of the 
Duncan, Oklahoma mun:f,cipai reservoirs· required several types of empiri-
cal data. The procedures used in obtaining the ~ata depended upon the 
nature of the data required. The types of data collected and the pro-
cedQ.res used in the collection process·are discussed below. 
_Collection of Lake Attendance Data. 
One of the main reasons for choosing the lakes of Duncan, Oklahoma, 
for this study was because the city has charged fees for selected .re-
creational activities at their lakes since 1955. Fees are not charged 
for all recreational. activities participated in at the laJ{es, but are 
charged for fishing, boating, ·water skiing; and hunting. Permits for 
these-activities can be purchased on a day-use or yearly basis. Fiscal 
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year total (July 1 -- June· 30) sales for each type of permit had been 
recorded by the city, but calendar year totals had not been kept. 
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The permit sales receipt books had been saved by the lakes manager 
in case an audit might;.be required at some.:future date. Sales by months 
were desired to determine seasonal attendance patterns. The· tabulation 
of data from these receipt books for·the years·1955 through 1964 pro-
vided information concerning· the to.ta! paid· attendance• at the lakes by 
months for each recreation activity. 
Although these data were considered to be very important· for this 
analysis, more information was- desired· concerning origin of the recrea-
tionists. Thus, late in 1964, the Duncan City Clerk was asked if the 
:recreation permits receipts· could be changed for the year 1965 to include 
a space for the town of residence (address) of the purchaser of the per-
mit~ This change was approved and adopted. This allowed determination 
of the distance traveled f'or each rec:reationist. These permits were 
also used to obtai.n a sample of recreationists. for the mail question-
nliire phase of the study. 
Obtaining Data Through Use· of Questionnaires 
Various types of information .were needed from the recreationists. 
These included the expenses incurred by the recreationists for the 
various recreational activities, certain socio""'economic characteristics 
· of the recreationis ts; and· infornia.tion on recreational hab:(. ts. Expenses 
included·· such items as travel costs, equipment· depreciation costs, 
additional food.costs oviar home costs if any, fee and license co.sts, 
~d other costs related to the recreational experience. 
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Socio.a.economic characteristics· such as• income,··· age, occupation, 
vacation time, work week, education, and marital status were needed for 
tqe recreationists using the Duncan Lakes·· to determine the effects these 
variables had on participation~ Any correlation between recreationists' 
habits and their socio"".'economic characteristics would help to explain 
differences in attendance patterns at· the recreational· facilities. 
A questionnaire was considered to be the most efffcient method of 
collecting ~he above. types of information.· Questionnaires may be used 
for personal data gathering in several ways, each having certain advan-
tages and· disadvantages. For this study,· three· alternative ways were 
considered: (1) recreationists could be personally interviewed at the-
lakes while they participated in the various: forms of recreation avail-
able on different days during the year;· (2) · the cabin owners could be 
personally interviewed at· their cabins; and (3) a random sample of the .. 
recrea,tioni$ts could be drawn from the permit receipt books and ques-
tionnaires could be mailed to them for their completion. 
The first alternative was discarded because it was believed that 
many-recreationists·resent havingto interrupt their activities to 
answer a lengthy series of question~ posed by an interviewer. The sec-
· ond alternative was considered -feasible because the cabin owners could 
be interviewed at their cabins·· during early morning and evening hours· 
and appointments for interviews· could be scheduled if necessary. Also, 
information concerning costs· and·· recreation habits of the cabin owners 
was desired. 
The-·third alternative also was deemed feasible. · By using a random 
sample• for all recreationi$ts that used· the recreational facilities 
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during a.specific period, a cross~section of .the recreationists could 
be obtained. Also, the time·· and money necessary for a mailed question-
naire is less than that required by personal interviews.. In addition, 
comparisons could- be made between answers given by the cabin owners 
and those obtained from the mailed· questionnaires. · If· there were no 
significant differences·· in the· answers given, then· the data could be 
pooled. 
Several questions concerning cabin c~sts, maintenance, and usage 
were added to the questionnaire form usedin conjunction with the cabin 
owner interviews. Except for these questions; the two questionnaires 
were essentially identical (see Appendix A). 
The procedure used for drawing a random sample of persons for the. 
mail survey involved using the permit·receipt books which had carbon 
copies of all permits sold.· These books were numbered· consecutively 
and each book contained fifty receipts with the name and address of 
each permit purchaser. - Since, all the various· ~ypes of recreation per-
1 mits may have been included in each permit book, it was concluded that 
a sample of every fifth receipt would consitute.a random sample of re-
creationists participating in all activities available. 
Lake personnel indica,ted that a small proportion of the users of 
the lakes came from distances further than 75 miles. A 100 percent 
sample of these recreationists was taken. This was· in addiUon to the 
20 percent sample taken from the permit books, e~g., every fifth permit 
1Eighteen types of permits· may be purchased: 12 varieties of 
fishing permits, 2types of skiing permits, 2 types of boating pennits, 
a barge permit, and a quail hunting permit. 
was selected p1qs any of the remaining 80 percent· that were purchased 
by a recreationist residing more than 75 miles from the lakes, 
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The name, address, andtype of recreational activity of each 
person sampled was written· on an index· card and these were arr1;1.nged 
alphabetically by town of residence. Questionnaires were then sent. to 
all the persons sampled, 
The mailed questionnaires·were· accompanied by a cover letter ex-
plaining the general reasons· for the study. This letter .stressed that 
answers given wou~d be kept confidential and also stressed the need for 
accurate answers. A postage-paid business reply envelope was included 
wi~h each questionnaire mailed.· A copy of this letter is presented in 
Appendix A. 
The questionnaires were·mailed in batches of 200 to 250 and were 
sent by both first class and third class. mail to see i,f there was any 
difference in the response received~·· No significant difference in the 
rate of returns was .noted. After sufficient time had elapsed for most 
of the questtonnaires·to be completed and returned, asample from those 
not replying was drawn and a second questionnaire ·was sent to this sub-, 
sample. Approximately 300 usable questionnaires-were returned from 
2,000 questionnaires mailed.· This is a 15 percent rate of reply. 
Approximately 80 usable questionnaires were obtained from personal 
interviews of the cabin owners.· The data obtained from these question"".' 
naires and appropriate comparisons· between the two samples will be pre-
sented· in· the· chapters -- that ·follow. 
Collection of .Additional Data 
In addition to the data obtained from the permit receipt books a11d 
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from the questionnaires, other data,were obta.ined· from various. sot.n:c;:es. 
Population estimates for·each of the several distance-zones .were ob-
tained from reports o~ the· :aureau of the· Census. · Information concerning 
the-costs Qf operating·andmatntaintng·the·recreational facilities at 
the lakes and information on·revenue·received from permit·'sales and lake. 
lot leases·were_ supplied·by--se-V-et'al officials·andemployees of the City. 
of Duncan,. 
Procedures ···for· the· Analys i,s ·of the Data 
The empirical dat.a collected fo.:r this study were initially in ·an, 
unsophistic~ted·form.·· Thus;···it'was necessary·;·'in·mqst cases, for the 
data·to be refined so that·it·could be used·in,the study. This section 
. descdbes··the procedures· used to convert· the· raw data into workable 
data. 
·Lake· Attendance Data · 
, ... ·· The·reereation permit-:books·=were 0 tabulated·to··obtain·the nUI11ber of· 
pe;rmit~·of each type sold·and-the month'in·whfch·they were solc;l for the 
·years 1955 · to 1965. The results· of these· tapulations ··provided informa-
tion as to the total monetary 'sales ·.daring the year as well as. by months. 
The. number of··permits ·.sold and the ·monetary value for these time inter~ 
vals for -each of the types ·of·permits·ayailable were·.also .obtained. For. 
each of the permits sold. during 1965:, · the distance· traveled by each per-. 
·. ···son purchasing a permit also was· obtained~ This· information proved to 
be very·useful·as anindicator o:f the distance thatrec;reationi.sts would 
·travel for various recr~ation activities. 
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To permit an orderly· groupi,ng of the data c;oncerning the distance_ 
traveled\by the recreationists; · concentric circles were drawn from the -
center of the recreation compl.ex. -These :-circles '.involved the following, 
travel or distance zones: 
Zone 1 0,...24 ni.iles _ 
Zone 2 25-49-miles 
Zone,3 50-74· mUes 
Zone ,4 75-99 miles 
Zone 5 100-149 miles 
Zone, 6 150-200 miles 
Zone 7 200 miles and over 
These distance zones were determined by airline mileage to simplify 
the analysis. Th_is was· done beca\,lse the lake complex is some distance 
from the _nearest highway and more· than one, route may,- be used to reach 
each lake in the complex. Thesect'f."avel zones'are i,ndicated in Figure 3. 
Questionnaire Data 
The three main categc;>ries of data obtained· from· the questionnaires . 
were. expenses incurred by the_ recreationist·s,' socio,...economic · chal;'actel;'-, 
is tics -of the recreationhts, · and recreati.on habits of the recreation-, 
ists~ · The expenditures· reported- for-·-the •·various ·activt~ies :were. 
separated into three categoJ;"ies-: -fixed·investments; annual costs,. and: 
daily cos ts • 
The expenses· er: cos t1:r:whieh "were· considered . fixed were the_ invest-
ments:in recreation·equiprnent that·recreationists indicated they owned. 
The equipment investments'were'converted 0 to annual fixed costs by·using 
· a rate of· depreciatioil typical f.or each of· the· varic;>us , types of equip-. 
__ ment. ·- The next step was· to·· determtne· the nmµber of user· days the equip.-
·ment was used during· the· year, as""obtained from the q1;1estionnaire·:: 
Then, by c;lividing·the annual fixed .costs by the user days, the fixed 
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costs per day were.determined~ By aggregating.all.the various daily 
:fixed costs· that ·were incurred fQr a given recreation· activity• the .total 
daily fixed costs· for that activity .were determined. 
AQnual costs differ· from fixed costs• in J:hat the re<rreationist .has 
a choice at the beginning .of each year as to whethei;- or not he will• 
incur the expense. These ejtpeilses would not be incurred i:f the .re-
creat:l.onist decided to forego· the: activity for a particular year. 
Examples of. annual cos.ts are hunting and• fishing· licenses, boat insur-
ance; and annual user-fees, 
The annual costs were also converted to a cost per user day basis. 
. Since the emphasis· of this· study .was on the Duncan Lake complex, only· 
. the annual user-fees ineu:i;:red ·at·. this complex were considered. The 
·· total numl;>er of user days· of the recreation activity consumed during the: 
year at the·Duncan coniplexwas divided into·theannual user fee to deter-
mine t'tlefee cost per day; After,completing the conversion of each 
annuaJ expense into a· per user day cost, all· the . cos ts that were in-
curred for each activity were combined to provide the annual cost per. 
user gay. 
The.daily ·expenses· were· generally· in a .per user day, form. but there 
were several exceptions~·· For example, ·the; travel costs for a gJ;"oup. of· 
persons us:i,ng·a single vehicle·had:to·be•divided by the·,number of per"":' 
sons in the·groupto determine·the cost·per userday. A daily.water 
skiing or boating permit· would be treated in a sil!lilar fashion. After 
all daily expenses were converted to costs per user day, the various . 
types of costs. applicable to ea<:h activity·.were. combined as they were· 
for the.fixed and annual costs. 
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The final step was. to add the fixed, · annµal, and daily cos ts in-
a.irred for each activity to determine the .total costs of .a user day of 
that activity. This·vadable was·used·in:subsequent·analyses as.the 
price. 
Some of the socio-economic,f~ct~rs·determined from·the quest:1,on-
naires were income, age, occupation; days o:f; paid vacation, and average· 
number .of hours worked each ·wee~~·•. These factors -were tabulated indi-
vidualiy _to determine the·· general socio-economic characteristics of. the 
i-ecteatio'Qists -that visited·- the Duncan Lake· complex. In addition, cer":" 
tain · of these. socio-economic· factors ·were tabulated,· in conjunctioi;i _with . 
certain recreational·habits··of.tbe'recreationsts~ (For example, the 
income distribution for recreationists 0 who participated· in a certain 
·· activity at the. lake ,comple~ was compared with the iQcome distribution 
of all Oklahoma.citizens·to determine if there was a·difference.) 
Procedure for Detennining Yearly .Per 
Capi ta--Recreation Attendance·· 
Est:i,mation of the yearly per cap;l.ta recreation attendance at the · 
Duncan Lake complex involved the foll<;>wing steps1 · (1) · · determination 
of the .number of .each .type of recreation pennit·sold.'to·residents in 
each of the seven distance·zones; (2) estiniat;ion·of the number of user 
days that each of the varioµs 'season·•permi ts were used so· that the total 
number·of Ul!lerdays .of eachactivity·could be determined;. (3) estima-
tion of the population in each of the distance zones; and (4) calcula-
tion' of the yearly per capita user. days" fer tI,.e various .recJ;"eatiori 
activities·· for each· of the seven distance zones, using the results of 
the first three steps·. The procedure ,used in step 1 to dete:rmj.ne the. 
m,llilber of the various·: types· of' pel'ttli ts' sold'bY''.residence zone was 
· explained in the preceding· section concerning· lake attendance data. 
In step 2, the fact·that·several of the'pennits were sold on an 
· annual basis necessitated· the·.· determination_' of the·.- average number of 
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·· user· days· that each of~ tl).ese · types '-of· penni ts· was ··used~ The· five types · 
of season permits sol~ were·:· (l)· family f:i,shing,·which is for the, 
husbancl and wife and children under 16 years af: age;· (2) single fishing, 
which is·for one person·only; (:3) water skiing; (4) fishing boat; and 
(,5) fishing barges~- ·An.arithmetic·mean was·-used·to determine the 
average number of .times each permit was:' .. used~ ··These means were cqmputed 
for both · cabin owners and for' the reereationis ts who· responded. to the 
mail questionnaire. ···These·· two ·means were· then· compared to· determine if 
there was·· a significant difference between the number of times· the_se 
two groups used the various types l'f·season=pennits. ·A·test:was used 
for this·determination~' ·Anonsignificant·difference·in· tp.e two means 
·. indicated that·the data·could be colllhined'and a·pooled mean.would be 
· used to indicate. the number of .user'. days' of-· an activity that a season 
permit represented~ · Once these means were· determined; they were use4 to, 
compute the tot.al number of use:rt days .of· each activity- for recreation-
iSts from each of the respective distance =zones. 
The ·yearly per capita: attendance for the respective travel zones 
·required estimatingthe·population within·each·of these zones. This 
·information· was obt.ained · from· U. S. ·. Bureau. of· the Census population 
statistics; ToWIJ,shil> .rath~r than,·county data were .used. If a township 
was · totally included· in. a· travel -- zone except for a town, then -the 
·· · township population minus· _the· town population was included in. that._ 
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zone's population. Any township with over half of its area in a travel 
zone had its . total population included in· the zone's total. 
The fourth and final· step for determining the yearly per capita 
attendance was to divide each travel -zone~ s -· user day· totals by the 
popuJation with the zone; . This was done for each of the recreation 
activities offered at· the Duncan Lakes complex. · An exampl~ of this 
procedure is: 
Per Capita User Days Fishing irt Travel = 
Zone I for a Specific Year 
Total User Days Fishing for 
Recreationists from Zone I 
Population in Zone I 
Procedure for Estimation of Demand Curves 
The estimation of demand curves for each of the rec.re at ion acti vi-
ties· involved using the empirical data oQtained from the questionnc:tires. 
In pc:trticular, the data concerning the expenses incurred by. the re- .. 
creationists -c:tnd the number- of user· days that.• they 'participated during. 
the yec:tr were the relevant variables. The determination of these two 
vari c:tb les was previously explained in this chapter. 
The cost of a.user day of a,·recreational activity was used as the 
measure of the price variable- and the number of user days of tb,e acti..;. 
vity taken during the year was used as the quantity variable. Demand 
curves were determined by using these pr:i,ce and quantity variables. 
Each recreationist-thatparticipat:ed in a given activity would 
. represent an observation (a point) on a two-dimensional graph. The 
y-..axis would represent the price per user day and the x-axis·the number 
of user days participated in during the year. Then by using linear 
regression techniques,·the demandcurve was determined. This curve 
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would represent.an average ind~vidQal demand curye since it was deter-
mined from actual price· and quantity data· for a large· number of persons. 
The usual way·· in .whiclt. a demand. curve is determined. is for . the 
quantity taken to be a function of pdce, This is. because price is 
.usually thought to be the independent,variable. ·But• there were some· 
indications that price might be· the-dependent variable. Therefore, 
l)oth · reiationships were tested· for comparison purposes. 
Sinc.~ .. J:he demand curves obtained for each· activity represent the 
demani;l of· an average individual, · these curves must· be aggregated· for all 
the individuals recreating.at the lakes to·determine the.market demand 
curve for that activity. This was. accomplished·by determining the 
number of people· who participated· in each activity at the lakes. during 
the year. It was necessary· to determine the average number of daily 
permits for an activity-.that a persen would purchase during the ,Year. 
Dat~ from the:questionnaires·were··usedto·obtain these averages. By· 
dividing the total number of daily permits sol:d·for a-given activity 
~y the average number sold to an individual, the number of persons .who 
participated in the act;:ivity·ona daily .basis·ceuld·be:determined. The 
nulnber-of season.permits··sold·foran activity is·a direct determination. 
of the number of the persons'par1;;icipating in the activity. Adding tb,e 
number of individuals .purchasing· daUy permits to the number purchasing 
season permits provides an estirnate~of the total number participating 
in the·· activity during. the ye~r •. 
Finally,·· the individual demand ·curves were, added horizontally to 
deterw,ine the market demand curve .for' the activity, It was .necessary 
to find how many individuals coristit;oted the ·market. If all permits 
for an activity were sold on an· annual basis, then the number of permits 
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sold would represent the -number of individuals; however, annual permits 
and daily permits were sold. Therefore, the-average number of daily 
permits· that were purchased by individuals from each of the distance 
zones was determined. These-averages were .computed from data obtained 
from the questionnaire~ The n,umber- of individuals in the market was 
determined by dividing these· averages into the number of daily permits · 
sold to recreationists in each distance· zone. and· adding that value to 
the number of annual permits :sold. 
The procedures discussed in this· chapter were·. used for the analysis 
that is presented in the ne:ict · two chapters.· · There are some· instances 
where a more detailed explanation of some· of·: the finer points of a pro"'." 
cedure is required. 
Analysis of-Management- Cons~derations 
The· information for- the· analysis· of·· outdoor: recreational management 
was obtained from several sources. 'City· officials openly discussed 
many of the management problems - that had· confronted them concerning 
outdoor recreation. They also allowed-access to their books on costs 
and income from outdoor recreation.- Information was also obtained on 
problems·· of management from· the· -re~reationists;- They· discussed. these 
problems in· personal· interviews· and· on· the ·questionnaires;· In· addition, 
the researcher observed ,many of the problems of· management firsth~d 
while vi·sitirig the lakes during the process· of the study. 
These problems· were analyzed· and possible solutions were advanced· 
whenever appropriate. 
The.· presentation· and' analysis' of· the· data· re la ting to outdoor 
recreational· activities· in· the 0 Duncan Lakes Complex are discussed in 
the following chapter. 
·.44 
CHAPTER IV 
ANALYSIS OF DATA RELATING TO OUTDOOR RECREATION 
The main categories of empirical data presented in this chapter are: 
the lake attendance data; the number of permits sold to recreationiets 
from each of the travel zones; the mean number of user days for each of 
the various season permits; the total number of user days for each acti-
vity participated in during 1965; the population and the per capita 
participation rates of each of the activities by travel zones; and the 
socio-economic factors of the recreationists who participated ip. the 
various recTeational activities at the Duncan lake complex. 
Lake Attendance Data 
The lake attendance data were tabulated from the permit receipt 
books for the years 1955-1965. Over this period the fees charged for the · 
various activities cha11ged. The lake attendance data were an important 
part of this study since they represent a continuous etream of informa;. 
tion concerning the total demand fo:r the recreational resources at the 
Duncan City Lakee. 
The recreation activities available at the Duncan Lake complex and 
the fees charged for the years 1955-1965 are pJ;"esented in Table I. A 




ACTIVITIES AVAILABLE AND FEES CHARGED AT THE DUNCAN 
LAKES RECREATION COMPLEX, 1955-1965 
1955 1956 1957 1958 1959 1960 1961 1962 
Fishing Permits 
All Lakes Family Season --- --- --- --- --- 10.00 10.00 10.00 
All Lakes Single Season --- --- --- --- --- 7.50 7 .50 7.50 
All Lakes Daily --- --- --- --- --- .50 .50 .50 
Clear Creek Family Season 7.50 7.50 7.50 7.50 7.50 5.00 5.00 5.00 
Clear Creek Single Season 5.00 5.00 5.00 5.00 5.00 3.50 3.50 3.50 
Clear Creek Daily .50 .50 .so .50 .50 .50 .50 .50 
Humphrey Family Season --- --- --- --- 10.00 6.00 6.00 6.00 
Humphrey Single Season --- --- --- --- 7.50 4.00 4.00 4.00 
Humphrey Daily --- --- --- --- 1.00 .50 .50 .50 
Lake Duncan Family Season 3.50 3.50 3,50· 3.50 3.50 3.50 3.50 3.50 
Lake Duncan Single Season 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 
Lake Duncan Daily .is .25 .25 .25 .25 .25 .25 .25 
Fishing Boat, and Barge Permits 
Season --- --- --- --- --- 3.50 3.50 3.50 
Daily --- --- --- --- --- .50 .50 .50 
All Lakes - Season --- --- --- --- --- 6.00 6.00 6.00 
Humphrey Season --- --- --- --- 6.00 4~00 4.00 4.00 
Clear Creek Season 4 .• 00 4.00 4.00 4.00 --- 4.00 4.00 4.00 
Duncan Season 3.00 3.00 3.00 3.00 --- 4.00 4.00 4.00 
All Lakes Daily 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Lake Humphrey Barge Permit --- --- --- --- 10.00 S.00 8.00 8.00 
Water Skiing Permits 
Clear Creek and Duncan Season --- --- --- --- --- 15.00 15.00 15.00 
Clear Creek Season --- --- --- --- 20.00 
Lake Duncan Season --- --- 23.00 20,00 15.00 
Clear Creek and Duncan Daily --- --- --- --- --- 1.50 1.50 1.50 
Clear Creek Daily --- --- --- --- 2.00 
Lake Duncan Daily --- 2.00 2.00 2.00 1.50 
Hunting Permits 
Quail - Daily --- --- 1.00 1.00 1.00 1.00 1.00 1.00 
Duck - Daily --- --- .50 .50 .50 .50 .50 .50 
Duck - Season --- --- 5.00 5.00 · 5.00 
1963 1964 1965 
10.00 10.00 10.00 
7.50 7.50 7.50 
.50 .50 .50 
5.00 5.00 5.00 
3.50 3.50 3.50 
.50 .50 .50 
6.00 6.00 6.00 
4.00 4.00 4.00 
.50 .50 .50 
3.50 3.50 3.50 
2.50 2.50 2.50 
.25 .25 .25 
3.50 
.50 
6.00 6.00 6..ClO 
4.00 
4.00 
4.00 --- 1.00 
1.00 1.00 1.00 
8.00 8.00 8.00 
15.00 15.00 15.00 
1.50 1.50 1.50 
1.00 1.00 1.00 




The permit receipt books were tab~lated by mQnths for each activity 
: so that the seasonal aspecti;i of the activities could be observed. The 
monthl;Y and yearly tot;als.of permit sales and the dollar value of these 
sales for each of the years fJ;"om 1955 to 1965 are included in Appendix B. 
Summaries of the numbeJ;"s of permits sold and tqe total fee revenue 
received for each activity during these years are presented in Tables II 
· and III; respectively. Duncan Lake and Clear Creek Lake were the only 
lakes in tqe Duncan Recreational comple;x in 1955. Lake Humphrey was 
opened to the public for recreational purposes in June, 1959. 
Water skiing was first allowed in 1956, but only on Duncan Lake. 
In 1959, when Lake Humphrey was opened, Clear Creek Lake also was opened 
for water skiing. From 1960 on, water skiing permits were sold for both 
of these lakes (Clear Creek and Duncan). 
Certain changes may be·noted in.the fees charged for various acti~ 
vities. These changes likely res-ulted from a combination of: (1) public 
response to the feei;i; and (2) the city experimenting with the fees to find 
the level that would encourage use of the facilities and at the same time 
minimize overuse. Since 1960, the fees charged have remained essentially 
the same with only i;iome categories of season fishing boa~ permits 
eliminated. 
The summa:cy of fee revep.ue totals by year for each of the .four 
general types of recreational activities for which permits were sold 
indicates that the attendance at the lakes has not been constant (Table 
III). During the period from 1955 to 1958, the revenue increased fairly 
gradually. The total revenue for 1959 was more than.double that for 1958. 
The total income has been decreasing eyery year since 1959. 
TABLE II 
NUMBER OF PERMITS SOLD FOR ACTIVITIES AVAILABLE AT THE DUNCAN 
LAKES RECREATION COMPLEX, 1955-1965 
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 
Fishing Permits 
All Lakes Family Season --- --·- --- --- --- 599 546 457 395 344 239 
All Lakes Single Season --- --- --- --- --- 291 262 204 197 203 155 
All Lakes Daily --- --- --- --- --- 11,460 9,745 8,643 9,070 7 ,072 44 
Clear Creek Family Season 338 374 308 302 188 43 36 27 48 57 34 
Clear Creek Single Season 407 388 346 283 180 41 42 40 72 41 43 
Clear Creek Daily 11,650 13,167 12,623 10,320 8,155 3,964 3,289 3,583 4,835 4,060 4,289 
Humphrey Family Season --- --- -- --- 856 164 169 147 155 150 142 
Humphrey Single Season --- --- --- --- 336 82 115 103 109 122 125 
Humphrey Daily --- --- --- --- 7,514 942 793 822 1,229 1,073 6,868 
Lake Duncan Family Season 73 72 47 113 --- 7 8 8 7 4 3 
Lake Duncan Single Season 73 71 24 98 --- 6 4 11 8 3 6 
Lake Duncan Daily 5,628 5,636 5,364 4,648 3,250 1,524 1,049 1,680 1,801 901 1,055 
Fishing Boat and Barge Permits 
Season --- --- --- --- --- 3 1 2 1 
Daily --- --- --- --- --- 36 26 39 62 
All Lakes - Season --- --- --- --- --- 170 152 133 142 283 251 
Humphrey Season --- --- --- --- 363 109 91 93 90 
Clear ~reek Season 178 189 170 172 --- 5 16 14 24 
Duncan Season 24 22 14 25 --- 2 --- --- 2 
All Lakes Daily 50 112 181 141 817 383 288 307 383 430 363 
Lake Humphrey Barge Permit --- --- --- --- 28 51 53 49 53 36 39 
Water Skiing Permit 
Clear Creek and Duncan"Season --- --- --- --- --- 214 201 199 203 171 168 
Clear Creek Season --- --- --- --- 83 
Lake Duncan Season --- --- 47 100 28 
Clear Creek and Duncan Daily --- --- --- --- --- 1,270 963 1,114 1,348 1,128 1,164 
Clear Creek Daily --- --- --- --- 861 
Lake Duncan Daily --- 136 860 966 565 
Hunting Permits 
Quail - Daily --- --- 150 257 147 134 118 120 189 178 238 
Duck - Daily --- --- 151 397 100 
Duck - Season --- --- --- 68 32 




TOTAL RECREATIONAL FEE INCOME RECEIVED AT THE DUNCAN 
LAKES RECREATION COMPLEX, 1955-1965 
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 
Fishing Income 
All Lakes F811!ily Season 5,990.00 5,460.00 4,570.00 3,950.00 3,440.00 2,380.00 
All Lakes Single Season 2,182.50 1,965.00 1,530.00 1,477.50 1,522.50 1,162.50 
All Lakes Daily 5,730.00 4,872.50 4,321.50 4,535.00 3,510.50 22 .• 00 
Clear Creek Family Season 2,535.00 2,~05.00 2,310.00 2,265.00 1,410.00 215.00 180.00 135.00 240.00 285.00 170.00 
Clear Creek Single Season 2,035.00 1,940.00 1,730.00 1,415.00 900.00 143.50 147.00 140.00 252.00 143.50 150.50 
Clear Creek Daily 5,825.00 6,583.50 6,311.50 5,160.00 4,077.50 1,982.00 1,644.50 1,791.50 2,417.50 2,030.00 2,144.50 
Humphrey Family Season 8,560.00 984.00 l,014iOO 882.00 930.00 900.00 852.00 
Humphrey Single Season 2,520.00 328.00 460.00 412.00 436.00 488.00 500;00 
Humphrey Daily 7,514.00 471.00 396.50 411.00 614.50 536.50 3,433.50 
Lake Duncan Family Season 255.50 252.00 164.50 395.50 24.50 28.00 28.00 24.50 14.00 10.50 
Lake Duncan Single Season 182.50 177.50 60.00 245.00 15.00 10.00 27.50 20.00 7.50 15.00 
Lake Duncan Daily 1,407.00 1,409.00 1,341.00 1,162.00 812.50 381.00 262.25 420.00 450.25 225.25 255.50 
Totals 12,240.00 13,167.00 11,917.00 10,642.50 25,794.00 18,446.50 16,439.75 14,668.50 15,347 .25 13,102.75 11,0%.00 
Fishing Boat and Barge Income 
Season 10.50 3.50 7.00 3.50 
Daily 18.00 13.00 19.50 31.00 
All Lakes' - Season 1,020.00 912.00 798.00 852.00 1,415.00 1,250.00 
Humphrey Season 2,178.00 436.00 364.00 372.00 360.00 
Clear Creek Season 712.00 756.00 680.00 688.00 - 20.00 64.00 56.00 96.00 
Duncan Season 12;00 66.00 42.00 75.00 - 8.00 - - 8.00 
All Lakes Daily 50.00 112.00 181.00 141.00 817.00 383.00 288.00 307.00 383.00 430.00 353.00 
Lake Humphrey Barge Permit 280.00 408.00 424.00 392.00 424.00 288.00 312.00 
Totals 834.00 934.00 903.00 904.00 3,275.00 2,303.50 2,068.50 1,951.50 2,157.00 2,133.00 1,915.00 
Water Skiing Income 
Clear Creek and Duncan Season - - - - - 3,210,00 3,015.00 2,940.00 3,045.00 2,565.00 2,430.00 
Clear Creek Season - - - - 1,660.00 
Lake Duncan Season - - 1,081.00 2,000.00 420.00 
Clear Creek and Duncan Daily - - - - - 1,905.00 1,444.50 1,671.00 2,022.00 1,692.00 1.,746.00 
Clear Creek Daily - - - - 1,722.00 
Lake Duncan Daily - 272.00 1,120.00 1,449.00 847.50 
Totals - 272.00 2,801.00 3,449.00 4,649.50 5,115.00 4,459.50 4,611.00 5,067.00 4,527.00 4,176.00 
Hunting Income 
Quail - Daily - - 150.00 257.00 147.00 :J.34.00 118.00 120.00 189.00 178.00 238.00 
Duck - Daily - - 75.50 198.50 49.00 
Duck - Season - - - 340.00 160.00 
Totals - - 225.50 795.50 356.00 134.00 118.00 120.00 189.00 178.00 238.00 




The grand opening of Lake Humphrey in 1959 was accompanied by a 
large amount of local advertising that caused permit sales for that year 
to reach an all time high. This caused crowded conditions at t;:he lakes 
and sales dropped back in 1960 to a level that was more typical of the 
demand for recreation at the lakes. The subsequent dec;i:-eo;ts~:\ J,~ ~fee . ·,,}'''.. ·. 
revenue from i959 through 1965 resulted from several factors of which 
the most important was low lake levels. Another factor was decreasing 
sales of season' fishing permits and increasing sales of daily permits. 
Apparently many purchasers of the annual fishing permits found that they 
did not use the lakes enough times to justify the purchase of the yearly 
permit and therefore switched to daily permits. This has undoubtedly 
resulted in a loss of revenue to the city. 
Another factor that has hurt fishing permit sales has been the 
policy of giving a season fishing permit to senior citizens (over 65 
years of age). This policy was initiated in 1964. These;.,,permits provide 
the same privileges to the senior citizen as the $7.50 single season 
fishing permit does, These permits do not have to be renewed. Thus, 
these permits represent a loss of revenue equivalent to $2677 in 1964 
and $4080 in 1965. This assumes that all permits issued to senior citi-
zens would have been purchased anyway. Actually, this probably would not 
have been the case, since several of these permits were issued to both 
husband and wife. Normally, they would be expected to purchase a $10 
family permit instead of two $7.50 permits, Also, some of those issued 
these permits may formally have purcha.sed daily permits. Thus, it is 
difficult;: to say that income would fall this much due to the issuing of 
senior citizen permits, but it had some effect. 
TABLE I-V 
NUMBER,AND PERCENTAGE OF RECREATIONISTS FROM EACH DISTANCE ZONE PURCHASING 
: EACH TYPE OF RECREATIONAL PERM:t:T, DUNCAN LAKES RECREATION COMPLEX, 1965 
!)is tance ?:ones 
Zone 1 Zone 2 Zone 3 7.one 4 7.one 5 Zone 6 Zone 7 
No·.----% -No. % No. % :-!o. ., No. ., - No. % No. % le /,_ 
All Lakes Fishing 
Family Season 227 95.0 7 2.9 5 2.1 - - - - - - - -
Single Season 151 97. 4 3 1.9 1 • 7 - - - - - - - - -
Daily Season 37 89~ 1 - - 2 4.5 - - - - - - 5 11.4 
Clear Creek Lake 
Family Season 25 73. 5 5 14.7 4 11.8 - - - - - - - -
Single Season 39 90.7 3 7. ') 1 2.3 - - - - - - - -
Daily Season 3974 71. 7 639 14.9 428 10. ') 17 .4 11 .3 19 .4 Hll 2.3 
Lake H!:!!!)2h rex 
Family Season 115 31.0 12 8.4 12 8.4 - - - - - - 3 2.1 
Single Season 1/JS 84.0 8 6. 4 8 6.4 - - - - 3 2.4 1 - .8 
Daily Season 4104 59. 8 961 14.0 1471 21.4 37 .5 5() • 7 3() .4 215 3.1 
Lake Duncan 
Family Season 3 100.0 - - - - - - - - - - - -
Single Season .6 100.1) - - - - - - -- - - - - -
Daily 934 83.5 58 5.5 39 3.7 3 • 3 11) .9 4 .4 7 • 7 
Skiing-Clear Creek-Duncan 
Season 158 91,,() 6 3.6 4 2 -'• - - - - - - - -
Daily 782 67.2 123 10. 6 222 19.1 - - 4 • 3 12 1.!J 21 1.8 
Fishing Boat Permit 
3 Lakes Season 207 _ 82. 5 22 8.8 19 7J-, - - - - - - 3 1.2 
3 Lakes Daily 163 46. 3 61) 16. 5 121 33.3 - - t, 1.1 5 1.4 5 1.4 
Daily Quail Permit 207 87.0 7 2. CJ 24 10. 1 - - - - - - - -
Lake Hymphrey Barge 35 89. 7 3 7.7 1 2.6 - - - - - - - -
























The fluctuations in yearly water skiing J;1evenue since 1960 has not 
been of the magnitud~ of that for fishing. Low lake levels probably 
represent the major factor causing the lower income from water skiing. 
Recreation Activities and Distance Traveled 
One of the most important variables affecting atten4ance at a given 
recreation site is the dif;tance that recreationist$ must travel to engage 
in this pastime. The numbers of each type of recreation permit sold to 
recreationists from the seven clista:i;ice zones are presented in Table IV. 
These travel zones are indicated in Figure 3. These data are unique 
among recreation studies since they not only give the total purchases of 
each type of permit, but also provide complete information concerning the 
· origin of each recreationist. 
A large percentage of the recreationists have residences in Zone 1, 
the closest travel·zone (Table IV). This relationship holds regardless 
of the type of recreation activity participated in by the recreationists. 
The percentages for Zone 1 are also higher for season permits (or the 
same activity. This would be expected since local re:creationists would 
be more likely to use the: nearby lakes throughout the year than would 
recreationists located •t greater distances, 
Zones 2 and 3 have very similar attendance patterns (Table IV). 
Zone 2 has a slightly higher f;i.shing attendance while Zone 3 has a higher 
water sk;i.ing attendance. These differences are easier to observe when 
these data are converted to user days as shown in the following section. 
The rate of attendance from travel zones 75 miles and.further from 
thelake complex is very low. The fact that Zone 7 has a higher atten-
dance than the next three closer travel zones may seem surprisi~g at 
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first~ But, this zone has a much large~ population base because it 
includes the total population of persons residing 200 or more miles from 
the lake comple~. 
Annual Use of Season Permits 
The average number of days of use by season permits holders for the 
selected recreation activities was determined from the questionnaire 
data. The five major types of season permits sold at the lakes in 1965 
were: (1) family fishing; (2) individual fishing; (3) season water 
skiing; (4) fishing boats; and (5) barges on Lake Humphrey. 
An arithmetic mean was used to determine the number of times each 
permit was used. Means were computed for cabin owners, for other recrea-
tionists and for both groups combined (Table V). The individual group 
means were then tested to determine if they were significantly different. 
The statistical t' test indicated no difference between the means 1• 
Therefore, the pooled means were used in the analysis. 
The pooled values in Table V were used to determine the average 




The 11ul l hypothesis tested was H0 = x1 - x4 = 0; and H1 = x1 - x2 :/: 
Since the observations were not paired and the variances were unequal, 
following fonnula is used to compute t', where the prime indicates 
the criterion is not distributed 
. , . w1t1 + w2t2 
as students t. t = w1 + w2 wqere 
2 s2 
w1 = s1, w2 =~'and t 1 and t 2 are the values of student's t for n1 -1 
and n2 .. 1 degrees of freedom at the selected (.95) level of significance. 
The value t' corresponds to ·a tabulated t value. 
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TABL~ V 
AVER.AGE NUMnER USER DAYS EACH TYPE OF SEASON PERMIT IS USED BY CABIN 
OWNERS AND O'l'HER RECREATIONISTS, AND POOLED MEAN 
Fishing Fishing Fishing Water 
Single Family Boat Skiing . Barge 
Cabin Owners 29.750 45.348 30.583 22.429 31. 667 
Other Recreationists 26.178 41.857 23.723 18.710 20.000 
t I value 2.115 2.021 2.037 2.340 2.239 
Pooled Mean 27 .115 43.431 26.699 19.395 27.000 
season fishing permits the pooled averages represent the number of user 
days that the respective season permits were used. For the other permi~, 
the number of people using a sld boa.t, fishing boat, or barge were es ti-
mated so that average number of user days of a season permit could be 
estimated. This was because a ski boat, fishing bo1:1.t, or barge was 
µs ually used by more than one person. The number of user days associated 
with an occasion of water skiing was 6.315. This was determined by an 
arithmetic mean of the number of people usually water skiing together. 
This number (6.315) is applied not only to the number of occasions a 
water skiing perm.it is used, but also to daily water skiing permits. The 
average number of people using a fi~):ling boat is 2 persons. This was 
the estimate give:n by the lake's caretaker. A barge usually accomodates 
3 persons. 
By applying these averages to permit sales fpr 1965, the total number 
of user days for each type of recreation was estimated for each distance 
zone and for the lake complex. The results are presented for (1) fishing, 
(2) water skiing, and (3) fishing boat and barge use, in Tables VI, VII, 
and VIII, respectively. 
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l'ABLE VI 
. USER DAYS OF FISHING FQR EACH OF THE SEVEN DISTANCE ZONES AND THE TOTAL 
FOR THE DUNCAN LAKES RECREATION .. COMFLEX, 1965 
Type of -TotiiT-User Days Total User 
?.one of Fishing Permits User Davs For Each Type Days Fishing Percent of 
Residence Permit Sold Per Permit Permit From ?.one Lake Total 
-Number-
1 Family Season 371) 43.43 16,069.5 
8,161,6 
Single Season 301 27.11 
Daily 8149 1.00 8,149.0 
Senior Citizens 178 27. ll 4,826.5 
37,2%.6 fl 3. fl 
2 Family Season 24 43.43 1,042.3 
Single Season 14 27.14 37'), 6 
Daily 1658 1.10 1.658.0 
Senior Citizens 5 27.11 ___ 135.6 
3,:ns,5 7.~ 
3 Family Season 21 43.43 912.1 
Single Season 10 27.11 271.1 
Daily 1940 l.1')0 1,940,() 
Senior Citi,:en'I 4 27.11 1'18.5 
3,231. 7 7.3 
4 Family Season 43.43 (),') 
Single Season 27, ll (),0 
Oailv 57 1,0!) 57,1) 
57 ,I) .1 
5 Family Season. 43.43 1),1') 
Single Season 27.11 IJ,O 
Daily 71 1.00 __ 7!.J!. 
71.0 .2 
6 Family Season 43.43 (),0 
Single Season 3 27.11 81. 3 
D;iily 53 1,0() _...J.1.!!. 
134. '3 .3 
7 Family Season 3 43, 43 13(). 3 
Single Season 1 27.11 '.?7. 1 
Daily 328 1.00 _111,.;_'!. 
_48110,. _LJ_ 
Total for Lakes 44, 4'll. S l'l'l.'l 
----- ' ---·--- ·---------·-
TABLE VII 
USER DAYS OF WATER SKIING FOR EACH OF THE SEVEN DISTANCE ZONES AND THE TOTAL 
FOR THE DUNCAN LAKES RECREATION COMPLEX, 1965 
Total Total 
User.Days User Days. User Days. 
Distance Type.of Permits Occasions Per For Each· Skiing Percent of 
Zone Permit Sold Per Permit .Occasion T;I;ee Permit. From Zone Lake Total 
.::. · Nuni.be r - - Percent -
L Season 158 19.39 6.31 19,351. 7 
Daily 782 1.00 6.31 · 4,938.3 
24,290.0 86.9 
2 Season 6 19.39 · 6.31 734.9 
Daily 123 LOO 6.31 776. 7 
1,511. 6 · 5.4 
3 Season 4 19.39 6.31 489.9 
Daily· 222 1.00 6.31 · 1,401.9 
1,891.8 6.8 
4 Season --- --- --- o.o 
Daily --- --- --- o.o 
o.o 0.0 
5 Season --- --- --- 0.0 
Daily 4 1.00 · · 6.31 25.3 
~ 25.3 .1 
-6 Season --- --- o.o 
Daily 12 1.00 6.31 75.8 
75.8 .3 
7 Season ~-- --- --- o.o 
Daily 21 1..00 6.31 132.6 
132.6 .5 




U~ER DAYSBARGE AND BOAT USE FOR EACH OF THE SEVEN DISTANCE ZONES AND·THE TOTAL 
FOR THE DUNCAN ~S RECREATION COMPLEX, 1965 
Total Total 
User.Days User.Days User.Days 
Dista,nce Type.of .. Permits Occasions Per For Each From Percent of 
.Zone Permit Sold Per Permit Occasion TIEe Permit Zone Lake Total. 
,;.... Number - . - Percent -
1 Boat__; Season 207 26.7 2 11;053.4 
Boat, Daily 1.68 1.0 2 336.0 
Barge 35 27.0 3 2,835.0 
1.4.,224.4 82.2 
2 Boat, Season 22 26.7 2 1,174.8 
Boat, Daily 60 1.-0 2 120·~0 
Barge 3 27.0 3 243.0 
1,537.8 8.9 
3 Boat, Season 19 26.7 2· 1,014.6 
.Boat, Daily 121 1.0 2 242.0 
Barge 1 27.0 3· 81.0 
1,337.6 1 .. 7 
4 Boat, Season --- --- - ---
Boat, Daily 
o.o o.o 
5 Boat; Season 
Boat, Daily --- 1.0 2 8.0 
8.0 .1 
-6 Boat, Season. 
Boat, Daily 5 1.0 2 10.0 
10.0 .1 
7 Boat, Season 3 26.7 2 160.2 
Boat; Daily 5 1.0 2 1-0.0 
170.2 1.0 
·· Total For Lakes 17,288.0 . 100.0 
\JI ..... 
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~eople traveling 24 miles· or less made up nearly 84 perc~nt of the 
total fishing attendance expressed in user days. Over 98 percent of the 
·· fishing qse was by persons traveling 74 or fewer :miles (within two hours 
driving time). Thus, t~e geograpoic area from which the lake draws most 
of its. fishing enthusiasts is fairly small. 
For water skiing, nearly 87 percent of attendance was from 24 miles 
or less. The results for water skiing were very similar to those 
obtained for fishing. Over 99 percent of the water skiing attendance 
was from the first three travel zones. 
The attendance distribution for fishing boats and barge usage was 
also very similar to that for fishing. This was expected since the boat 
usage was in conjuncti()n with fishing. The perce,;itage of use frQm the 
first travel zone was over 82 percent .while the percentage from the first 
three zones together was nearly 99 percent. 
The three recreation activities all had a lower use from travel 
zap.es 4, 5 and,-6 than from zone 7. The population in zone 7 . cons is ts of 
the entire geographic area.farther than 200 miles from the Duncan lake 
complex. 
Population in the Travel Zon~s 
Using the 1960 census, population estimates were compiled for each 
of the first six distance zones. Tlle procedure used for determining 
these population estimates was discussed in Chapter Ill. One. aspect of 
the procedure not menti,oned, howeyer, was that the proportions of each 
county's population included in each zone and determined from the 1960 
census were applied to 1965 county population estimates, Thus, the 
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population estimates and the empirical 9ata on attenc;lance from the travel 
zones were for the. same year. 
The population estiJ11ates for the years 1960 a.n:i 1965 for each dis-
tance zone are presented in Tab le IX, :PEI.rt of Texas is included in five · 
of the zones and part of Arkansas and Kansas are incltide.d in Zone 6 
(Figure 3) •. Although the area within each- of the distance zones increases 
as . the zones beco~e further removed fro~ the Duncan recreation comp lex, 
the populations do not incre~se accordingly. The population incX"eases 
for the first three·zones, decreases for Zone 4, increases for Zone 5, 
and decreases for Zone 6. The reason for this fluctuation is that Zones 
3 and 5 have major cities within their boundaries while Zone 4 does not. 
Zone 5 has Dallas and Fort Worth within its boundaries while Zone 6 has 
Tulsa as its largest city. 
User Daya of Recreation Activities Per Capita 
The data· presented in the previous two sect;i.op.s concerning the popu-. 
lat;i.on and µser days of the various recreatiot;l activities for each of the 
dis~ance zones were used to determine user days per capita for these 
zones. The computations necenary tc;, obtain the per capita consumption 
for each recreation activity for each zone was determined by dividing the 
user days of the recreation in each zone by th.at zone's population. 
· User Days of lrecreatiori Activity Per. User pay of Activity ip Zone 
Person I>er )!'ear in Dbtance Zone Population in.Zone 
The user days per capita fpr fishing, water skiing, and boating for 
each o( the seven distance zones are presented in Table x. The popula-
tion in the Oklahoma portion of .the· zones was used in addition to the 
total pop1,1lation in the zones to c~pute the per c:apita attendance. It. 
Dis ta.nee Zone 
Zone l (0-24 mi.) 
Zone 2 (25-49 mi.) 
Zone 3 (50-74 mi.) 
Zone 4 (75-99 mi.) 
Zone 5 (100~149 mi.) 
Zone 6 (150~199 mi.) 
Totals 
TABLE IX 
POPULATION ESTIMATES FOR SIX CONCENTRIC DISTANCE ZONES DESCRIBED 
ABOUT .THE. DUNCAN :LAKES:~RECREATION COMPLES,1960 :AND.19;65 
1960 I 1965 
Oklahoma Texas Kansas Ark. Total Oklahoma 2 Texas 3 Kansas 4 
55,167 - 55,167 58,213 -
197 ,014 2,442 199,456 211,578 2,284 
629, 360 148,332 777 ,692 713,405 132,838 
237 ,058 57,005 294,063 229,950 58,962 
411,282 1,733,395 2,144,677 414,81}3 1,938,;623 
7')6,678 6601936 76. 84"6 Ii, 157 1.4501617 761.203 709 1 R34 7r, I Fj4r, 
2,236 ,559 2,502,HO 76,846 6, 15 7 4,921,672 2; 389 ,l'i2 .· 2,842,541 76,846 




2James D. Tarver, Yearly Population Estimates for Oklahoma Counties for 1961-1966, Unpublished Data obtained from 
the Department of Sociology, Oklahoma State university, 
3 . . . 
Population Resea.rch Cent~r. Population Estimates "For Texas Counties 1 Aoril 1 1 1965, Department of Sociology_, The 









4The population estimates for Kansas and Arkansas for 1965 were unavailable and, therefore, the 1960 estimates were 
used. If the populations within zone six of these two states had been somewhat larger, some projection technique 




PER CAPITA USER-DAYS OF RECREATION BY ACTIVITY FOR EACH DISTANCE 
ZONE AND THE OKLAHOMA PORTI6N BY ZONE AT THE DUNCAN LAKES 
RECREATION COMPLEX, 1965 
Per Cap:i.t~_ 
User Days 
Total. Oklahoma Per Capita For Oklahoma 
Distance User Days Population Populati~;i,"User Days Portion of 
Zone· irt Zone in Zone in Zone in.Zone Zone 
Fishing 
Zone 1 37,206.6 58,213 58,213 .63914 .63914 
Zone 2 3,215.5 213,862 211,578 .01504 .01520 
Zone 3 3,231. 7 846,243 713,405 .00382 .00453 
Zone 4 57.0 288;912 229,950 .00020 .00025 
Zone 5 71.0 2,353,426 414,803 .00003 .00017· 
Zone 6 134.3 1,554,040 761,203 .00009 .00018 
Zone 7 485.4 
Water Skiing 
Zone 1 24,f90.0 58,213 58,213 .41726 .41726 
Zone 2 1,511. 6 213,862 211,578 .00707 .00714 
Zone 3 1,891.8 846,243 713,405 .00223 .00265 
Zone 4 o.o 288,912 229, 950 .00000 .00000 
Zone 5 25.3 2,353,426 414,803 .00001 .00006 
Zone 6 75.8 1,554,040 761,203 .00005 .00010 
Zone 7 132.6 
Boating 
Zone 1 14,244.4 58,213 58 ,213 .24435 .24435 
Zone 2 1,527.8 213,862 211,578 .00719 . 00727 
Zone 3 1,337.6 846,243 713,405 .00158 .00187 
Zone·-4 o.o 288,912 229,950 .00000 .00000 
Zone 5 8.0 · 2,353,426 414,803 .00000 .00002 
Zone 6 . 10.0 1,554,040 761,203 .00001 .00001 
Zone 7 170.2 
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was found that the attendance from out-of-state was very small in com-
parison to that from in-state, even where the out-of-state portion of 
population was greater than the Oklahoma portion. 
Per capita use falls greatly after the high.intensity of use in 
the nearest zone for all recreation activities. This information should 
prove valulilble to agencies involved in pla11-ning recreational use for 
resources similar to those in Stephens County. 
l'he fact that some persons travel more than fifty miles to recreate 
at the Duncan complex is remarkable considering that numerous alternative 
recreation facilities exist, most of which have no user fees, that are 
as close or closer to their homes. This occurence requires study of the 
competitive nature of the various alternative recreation areas that are 
available to the recreationists. The reasons why recreationists would 
travel further to the Duncan co~plex rather than to closer llfree" areas 
needs to be analyzed. 
Socio-Economic Characteristics of the Recreationists 
Data on factors that may have an effect upon the recreational 
attendance of a given site are presented in tl:\is section. The extent 
to which these factors are found tc, influence recreational habits may 
.be of use for persons and groups iXlvolved Jn planning future recreational 
developments. 
·Income 
Income of recreationists is a major factor affecting pa;ticipation 
of recreational activities. The usual use of the income factor is for 
predicting future attendance fot selected types of recreational 
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activities. This study compared family incomes of the recreationists 
surveyed with family incomes of all the people in Oklahoma and all the 
people in Stephens County. The reas<;>n. that both Stephens County and 
Oklahoma incomes were used for comparison with the data was to see if 
there was any major difference in the three sets of data. Stephens 
County was used for comparison purposes because the Lakes of Duncan all 
lie within its boundaries and the majoriti of the recreationists visiting 
the lakes reside in that county. 
The family income distribution of all the families surveyed are 
presented in Table XI. The percentage distributions of family .incomes 
for the state of Oklahoma and for Stephens County are also presented in 
this table. People with higher family incomes tend to visit the Duncan 
lake complex more than those with lower incones. Almost 72 percent of 
those surveyed had a family income of $5,000 or more. This compares 
with 37 percent of the family income above $5,000 for the state and 50 
percent for Stephens County. 
In this study, people with lower incomes tend to fish and hunt more 
and water ski less than people with higher incomes (Table XII). Recrea-
tionists in the highest income group evidently did not come to the 
Duncan Lakes Complex just to water ski. Some obviously did.water ski, 
but also fished as well (Table Xl;I:). Probably recreationists in the 
highest income group who only wanted to water ski would go to a larger 
State or Federal recreational area for that activity. 
The quail hunters a 11 came from the lower income levels. An exp la:-
nation for this might be that persons from the higher income levels pro-
bably had private areas where they hunted and where the competition was 
not as keen for birds as on the public land around the lake complex. 
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TABLE XI 
PERCENTAGE DISTRIBUTIONS OF FAMILY INCOME;S OF THOSE SURVEYED FOR THIS 
STUDY COMPARED WITH DATA FOR THE STATE OF OKLAHOMA AND FOR 
STEPHENS COUNTY 
Income The Study Oklahoma 
a Stephens 
a 
Dollars - Percent -
Under 3,000 12.43 42.10 26.38 
3,000-3,999 6.07 10. 66 11.38 
4,000-4,999 9.54 10. 22 11.68 
5,000-6,999 24,28 17.33 26.74 
7,000-9,999 29.19 11.63 1,5.58 
10,000-14,999 11.56 5.45 5.33 
15,000 and over 6.94 2.60 2.91 
Total 100.00 100.00 100.00 
aBureau of the Census, u •. s.1 Dept. of Commerce, u. S.' Census of 
Population 12! Oklahoma, General Social and Economic Characteristics, 
1960, pp. 164 and 234. 
TABLE XII 
PERCENTAGE DISTRIBUTIONS OF.FAMILY INCOMES OF RECREATIONISTS SURVEYED 
BY TYPE.OF PERMIT PURCHASED, DUNC~ LAKES RECREATION COMPLEX, 1965 
'.fiee of Permits Purchased 
Fishing Water Water Skiing Quail 
Income Fishing W/Boat Skiing and Fishing Hunting 
- Percent -
Under 3,000 16.44 11.11 7.69 1.69 57.14 
3,000-3,999 4.11 7.41 11.54 33.39 28.57 
4,000-1+,999 12.33 ·9.26 3.85 5.09 14.29 
5,000-6,999 26.03 21.30 19.23 30.51 0.00 
7,000-9,999 28.08 26.85 30.77 38.98 o.oo 
10 ,000-14, 999 8.22 15.74 26.92 6.78 0.00 
15,000 anq over 4.79 · 8.33 0.00 13.56 o.oo 
Total 100.00 100 .00 100~00 100.00 100.00 
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Age .2! Recreationis ts 
Difj;erent age groups tend to have different rates of participation 
in various outdoor recreation activities. The ORRRC reports indicate 
that age has the greatest influence of all factors on participation rates. 
[5, p. 27] The older people get, the less they engage in active types 
of outdoor recreation such as water skiing, mountain climbing, and 
horseback riding •. ··. On the other hand, some outdoor activities seem to 
maintain fairly steady participation rates for people of all ages. The 
ORRRC reports indicate fishing, sightseeing, and driving for pleasure 
are examples of these latter activities. [5, p. 27] 
Data obtained from the questionnaires concerning age in relation to 
the outdoor activities provided at the Lakes of Duncan appeared to concur 
with the·conclusions reached by the ORRRC. The person who responded to 
the questionnaires in most cases was the head of the family and this was 
the age reported. Thus, the lower age groups were not reported, althoµgh 
children were included in most cases as members of the recreation party 
visiting the l.akes. The percentage age distributions of those replying 
to the questionnaires by the category of permits they purchased are pre-
sented in Tab le XIII. 
People participating in only fishing seem to be fairly evenly dis-
tributed in the age groupings above 25 years of age. Those in the lower 
ages either had their permits purchased for them by their parents or did 
not have to purchase permits because·they were under 16 years 9f age. 
Persons fishing from boats.were concentrated ip the 3,5 and older age 
groups with the 35-50 age group,maki:µg up:the bulk of these users. A 
similar distribution was found for water skiing except that the partici-
pation for the over. 50 age group was much smaller. The low participat iop 
TABLE XIII 
PERCENTAGE DISTRIBUTIONS OF THE AGES OF RECREATIONISTS 
SURVEYED :By TYPE: OF PERMIT 'PURCHASE:D,. DUNC.AN . 
. :· : LAKES RECREATION CO~LE!X; 1965 :· : · , 
The Fishing Slcling ·-
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Age · Stud:)! Fishing WlBoat Skiing and Fishing 
- percent -
19 & under 1. 73 2.74 ,93 0 0 
20-24 . 3.18 3.43 .93 7 ._69 5.08 
25'!'29 7.81 11.64 3.70 11.54 5,08 
30-34 7.23 8.22 · 3. 70 o.oo 13.56 
35-39 13.87 11.64 12.04 26,92 18.64 
40-44 14.16 12.32 11.11 11.54 27.12 
45-49 17.34 13.70 21.30 23.08 16.95 
50-54 9.54 . 7.54 . 12,04 15.38 8.47 
55-59 9.25 · 9~59 12.96 3,85 3.,)9 
60-64 7.80 10 .• 57 9.25 o.oo o.oo 
65 & over 8.09 8.90 12.04 o.oo 1.69 
Total 100.00 100.00 ioo .oo · 100.00 100.00 
rates of the lower age groups again was due to the head of the household 
answering the questionnaire in nearly all cases. Thus, the data for the 
25 years and over groups were the most relevant for determining the role. 
age plays in the participation in outdoor recreation activities. 
Education 
Data.obtained from the questionnaires indicated that persons with 
more education participate·in 01.1tdoor recreation activities where-fees 
are charged more·. than those with· less education (Table XIV). Approxi-
mately 78 percent of those who purchased permits at the la~s had com-
pleted high. school. However,. only about 40 percent of the population of 
Stephens County and of the white population of the state had finished 
high school or further forward .schooling. 
· 'J;'ABLE XlV 
PERCENTAGE DISTRI~UTIONS OF TaE EDUCATION OF RECREATIONISTS 
SURVEYED. FOR THI·S- STUDY :CC>m,ARED WITH D.i\TA FOR .THE · 
STATE, .. OJt OKLAHQ?,fA. AND FOR <STEPHEN'S . COUNTY •• . 
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Education Attainment The Study Oklahoinaa Stephens County 
·7th Grade or Less 
7th to 8th Grade 
9th to l1 th Grade 
Completed High School 
1 to 3 years of College 

























Bureau of the Census, U~ S~1. Department of Commerce,. u,', s,i Census ,g! 
Population for .!22.Q., Oklahoma General Social ,!!:!!! Economic Characteristics, 
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l:he e.~ional attainment of recreationist$ participati,ng in water 
. . 
skiing is higher tha.ntnat for fishing. · (Table XV). Over 90 percent of 
the water skiers had a high school education or above. Thus, the. level 
of education .appears to have a significant effect on the participation in 
both fishing and water· skiing. 
The effects of each of the s·ocio-economic variables ob :participation 
in.the outdoor recreation activities pJ"ovided at th~ Duncan lakes CGlll.plex 
imply that these-characteristics should be considered in recreation 
'planning. If persons with low. income levels and low educational attain-
ments do not participate in recreational activities to the same. extent 
as persons·with higher incomes and education, planning.agencies should 
take this into consideration in locating \lllld developing facilities. 
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TABLE XV 
PERCENTAGE DISTRIButIONS OF :nm EDtJC'ATION OF .RECREATIONISTS SURVEYED BY 
TYPE OF PEBMIT PURatASED, DUNCAN LAKES RECREATIPN,COMPLEX, ,1965 
Educational Fishing Water Skiing & 
Attainment :Fishing W/Boat Skiing Fishing 
6th grade or less 2.74 1.85 0 1.69 
7th or 8th Grade 13.02 12.04 3.8,5 0.00 
9th or 11th Grade 9.59 12.04 3.8:5 8.48 
Completed High School 30.82 33.33 38.4\6 40.68 
1 to 3 years of College 2.6. 71 26.85 38.46 33.90 
4 or more years of College 17.12 13.89 15.38 15.25 
Total 100.00 100.00 100.00 100.00 
Recreational facilities could be planned so that they would more nearly 
suit the population that would use the facilities. This planning would 
apply to both public and private facilities. 
Sunmary 
A large proportion ,of the recreationists using the Duncan Lakes 
Recreational Complex travel less than 75 miles to do so. Over 98 percent 
of the recreationists live less than 75 miles from the lakes and over 80 
percent live within 25 miles. Thus, it is 'apparent that these recrea-
tional facilities attract mostly local ~creationists. 
The recreational use of the Duncan Lakes Complex on a per capita 
basis also indicates that the bulk of the recreationists reside fairly 
close to the lakes. The combined number of user days per capita for 
fishing, water skiing and boating was 1.3 for persons living within 25 
miles of the complex. The user days per capita decreased considerably 
for the next two zones; .03 user days per capita for Zone 2 and .01 user 
days per capita for Zone 3. 
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The socio-economic characteristics of the recreattonists using the 
Dunc;:an recreational complex were found to be different from those·for 
all citizens of the state of Oklahoma. Over 72 percent of the recrea-
tionists surveyed had a family income of $5,000 or more, whUe only·37 
percent of the family .incomes in the state are this high. It was also 
found that 78 percent .of the recreationists surveyed had completed high 
school as compared with 40 percent for the state. Therefore, it appears 
that the recreationists using the Duncan Lakes Complex have higher income 
and educational levels than is co111J11on for the state. 
Much of the data presented in this chapter were used in the demand 
analysis which follows in the next chapter. For example,. the data 
relating to the number of user days of the recreation activities l>y 
zones is particularly relevant. 
CHAPTER V 
ESTIMATION·OF THE DEMAND FOR SELECTED 
RECREATIONAL·ACTIVITIES 
The Demand for Recreation 
The quantity of recreation demanded by an.indivicl,ual will depend· 
upon.the price he,must·pay, his·incom~ level; and the prices of alt;er-
native recreational pursuits. At·a given income,level and with prices 
of alternatives constant, th.ere' likely .would be a. downward. sloping 
schedule of alternative price~quantity combinations consistent with 
his behavior. 
Prior to·. participating··· in· the· recreational · experience at the Duncan 
Lakes·complex 1 each participant must have evaluated his expected satis-
faction and·the·expected·prices·orccosts, given his income·restraint. 
His·participation in the'particular recreational·activity is evidence 
that·expected returns·in·terms·of'satisfaetion·from it:were.greaterY 
than expected cos ts. · Presumably, participation at a price ( cos:t) may 
be· interpreted as ·a point on an·. individual's' demand schedul.e. 
The delineation of the demand·schedule for each participart~ would 
require additional evidence.· Alternative price-quantity comqinations 
·selected when.theincome·level and·prices of alternatives were held 
constant would· be required. Opinions' of participants. as to.· expected• 
participation at alternative prices'could provide estimates, but there 
~,:...·.·.• I u, 
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would be uncertainty associated with actual decisions matching opinions 
on probable actions. 
The demand schedule for a representative participant could be esti-
mated under certain assumptions concerning the participants. The first 
assumption concerns tastes·and preferences~ If it could be assumed that 
all participants·in·a recreational·activity such as fishing had the same 
tastes and preferences·with·respect·to this activity, the existence of 
different prices (or costs) ·for individual participants would result in 
a series of alternative price-quantity combinations on the same demand 
schedule. 
The second assumptionconcerns the level of income. It is obvious 
that not all participants have the same income. However, participants 
within a given income level may also have different costs which would 
result in a series of alternative price-quantity combinations on a 
demand schedule for participants with a given· income level. A repre-
sentative demand schedule based on all participants would require the 
assumption that the average income is about the same for any particular 
price-quantity combination. 
The third assumption concerns the prices of alternatives for the 
recreational activity. A representative demand·schedule based on all 
participants would require the assumption that·the prices of alterna-
tives are about the same for any particular price-quantity combination 
on the representative demand schedule. 
A representative or average individual demand schedule was esti-
mated from the price-quantity combinations for each participant under 
the assumptions of: (1) homogeneous tastes and preferences of parti-
cipants; (2) approximately the same income level for each level of 
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participation; (3) approximately the same prices of alternatives for 
each level of participation; and (4) different cost or supply conditions 
for participants at the Duncan Lake complex. The price or cost of par-
ticipltion was used as· the·· dependent variable. The number of user days 
of the recreational activity was used as the independent variable. 
The choice of price for the dependent variable and quantity for 
the independent variable was arbitrary. However, the price or cost 
variable used in this study involved both fixed and variable elements 
which resulted in costs which were dependent on the level of partici-
pation. The variable costs for an individual participant at a given 
location were assumed to be the same per user day regardless of the 
quantity of recreation taken from the Duncan Lake complex during the 
year. The fixed costs, on the other hand, would be constant in total 
dollars, but average fixed costs·per day would decrease as the number 
of user days of the recreational activity increased. The influence of 
the level of participation on average fixed costs and on the average 
total costs was the most important reason for selecting quantity as the 
independent variable. 
Individual and Market Demand Curves 
Using linear regressionanalysis;·several forms of equations were 
tested to determine the one that provided the best fit for the empirical 
data. b An exponential equation of the general form Y = AX was found to 
be the most satisfactory for the fishing and water skiing activities. 
This equation was converted to natural logarithms for the regression 
analysis·and then converted back to the exponential form for plotting 
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the demand curves-~ · This -procedure -permitted the· use of linear reg res-. 
sion techniques· for· nonlinear data• and· resulte_d ·in· curvilinear demand 
curves. 
Individual Demand Curves for Fishing·and·Water Skiing 
The estimated equ,tion for the representative demand schedule for 
fishing, using cost·per user·day· (P)·as·the·dependent·variable and the. 
·annual· number of user· days· of· fishing·· (Q) as· the independent· variable; 
was: 
ln P = 2.54607 - .37539 ln Q 
In exponential form·the equation was: 
p = 12.757 Q-.37539 
1.1 
1..2 
The coefficient of clete.:rmina.tion · (R4) for equation 1.1 was • 3984 and 
St ~.02628. The means were P = $5.04 per user day and Q = 11.91 user 
days participation·per year. The·equationis·presented graphically in 
Figure 4. 
..... . 
Estimates were also~obtained·for regressien·equations using quanti-
ty as· the qependent variable· and· price er cost' as·, the independent varia-
bles.· Theequations•obtained.for·each 0 activity·arepresented in Appen--
dix C. 
The representative-individual demand·eurve for·water skiing was· 
obtaine;d in the same way as for the-fishing·aetivity~ The estimated 
equation using cost per user day as'the'dependent·variable and u1;1er 
days per year as ·_,;he independent ·variable wa1;1: 
p = 22.468 Q-.40728 1.3 
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Figure 4.· Average Individual Demand Curve·for Fishing 
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Figure 5. Average Individual Demand Curve for Water Skiing 
Thecoefficient ofdetermination-for·the'equation--was·R2 = .4486 and 
the standard error was'."fh·=·.04986. The·means were: P = $4.80 and 
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Q = 44.2. On the average, over six persons use a ski boat during each 
occasion. Thus, the 44. 2 user day·s of water skiing . actually represents · 
approximately 7 occasions· per year •. · · Equat:ion 1. 3 ·· is · presented graphi-
cally in Figure 5 •. 
Exponential equations•ofthe form used 0 inthe·a1;1alysis have a 
constant.· price· flexibility equal. to· the ·value· of· the exponent. Since 
the inverse of tbe·price flexibility is. an·estimate'of ·.the price elas-
ticity, the form of·the.equations:was'changed to·reflect the elastici-
ties of demand ·with. respect· to· price;.· ·Equation· L4 based on equation 
1. 2, and equation· L 5 ·based· on· equation· L 3 are· as follows: 
Q = ~82.25 p~2.6639 1.4 
Q = 2082 P-2•4553 1.5 
The estimated elasticity' of demand with respect to price for the indi..-
vidual demand curves were -2.6639 for fishing and·-2.4553 for water 
skiing. Both of these estimates--are•fairly elastic and are considerably 
higher than the approximately unitary elasticity,estimates obtained 
for the quantity dependent·equ~tions. 
Market Demand·· Curves·· For· Fishing' and·· Water· Skiing 
The:aggregation·of·individual:demand·curves into·a market demand 
· curve involved estimates of· the:_ number of . individuals that constitut~d · 
the·market. The present·study·had·an:advantage·in·this·respect·because 
·the· total sales· of. the ·various- categories of permits was ·known as a : 
result of the tabulation of the·permit·receipt books. ·The market .demand 
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curve was estimated by multiplying the respective quantities of each 
price on the average individual demand curve by the total number of 
individuals involved in the recreational activity. 
The total number of individuals·that made up the market for a 
given activityat the Duncan Lakes complex was·determined from the 
permit sales for that·activity. Each season permit represented one 
·individual or group andthe individuals associated·with these permits 
were totaled. The procedure for daily permits was more involved. The 
estimation of the number of individuals purchasing daily permits re-
quired: (1) an estimate of·the number·of·times recreationists from 
each of the travel zones·would, on the average, purchase a daily fishing 
permit during the year; and (2) total sales of daily permits by zones. 
Dividing the total sales of daily permits for each travel zone by the 
average number of times purchased during the year and summing over 
zones gave an estimate.of the·number of individuals purchasing daily per-
mits for that activity. Thefollowing formula is a summary of this 
estimation procedure: 
Number of Individuals 








Daily Permit Sales. 
l. 
7 






Using this technique, the number of individuals participati~g in 
the· fishing and water skiing activities was·· estimated for 1965 and the 
results are presented.inTables·XVI·and.XVII·respectively. 
There were 2,493 individuals•participatingin·the fishing ac;tivity 
and 430 individuals participating in water skiing. The expansion of 
the average individual demand equations.for·fishing and water skiing 
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TABLE XVI 
TOTAL NUMBER OF DIFFERENT RECREATIONISTS FISHING AT THE 
DUNCAN LAKES RECREATION COMPLEX, 1965 
Total 
Average Total Number of Number 
Number of Number Individuals of 
Daily of Daily Purchasing Season Total 
Residence Permits Permits Daily Permits Ind:i..viduals 
Zone Purchased Sold Permits Sold From Zone' 
1 10. 3 8,149 793 671 1,464 
2 6.5 1,658 254 38 292 
3 3.5 1,940 548 31 579 
4 3.5 57 16 16 
5 3.5 71 20 20 
6 2.0 53 27 3 30 
7 3.7 328 88 4 92 
Total 1,746 747 2,493 
TABLE XVII 
TOTAL NUMBER RECREATIONISTS WATER SKIING AT THE 
DUNCA..N LAKES RECREATION COJ\'.!PLEX, 1965 
Total 
Average Total Number of Number 
Number of Number Individuals of 
Daily of Daily Purchasing Season Total 
Residence Permits Permits Daily Permits Individuals 
Zone Purchased Sold Permits Sold From Zone· 
1 6.0 782 130 158 288 
2 2.2 123 57 6 63 
3 4.0 222 56 4 60 
4-7 2.0 37 19 0 19 
Total 168 430 
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(equations 1.2 and 1,3) by the respective number of individuals parti.;. 
cipating in the activities provided estimates of the mc1,rket demand 
equations, 'I'he market demand curve for fishing (equation' 2.1) .. and the 
market detnand···curve for water skiing (equation 2.2) are as follows: 
p = 240.25 Q-.37539 
p = 9,643.3 Q-.40728 
2.1 
2.2 
Equation 2.1 is presented graphically in Figure 6 and equation 
2.2 is presented in Figure 7,. 
Four points appear on each.of the two figures (Figure.6 and 7), 
These points·represent alternative estimates of points on the market 
demand curve, ·. Each· point represents the total number of user days · of . 
an activity participated in by recreationists from a particular travel 








AVERAGE COST PER USER DAY AND TOTAL USER DAYS 
BY ZONES,DUNCAN LAKES RECREATION COMPLEX,1965 
· Fishing Water-
Average Cost Number of .Average Cost·-
Per User Day User Days Per User Day 
Dollars . Dollars 
$4.87 37~207 $4,27 
8,71 3,215 5.95 
10;43 3,232 6.05 








The four points lie fairly close.to the estimated market deniand·curve 
for the fisb,ing activity and with the-except;ion of zones 2 and 3 the 
four points are close to-the market demand cµrve for water skiing. The 
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Figure 7 •. Market Demand Curve for Water Skiing 
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fact that these points were determined in a different way supports the 
judgement that a market demand curve could be estimated from the in-
dividual demand schedule approach adopted in this study. 
Estimation of Recreation Benefits 
From Demand Curves 
Several methods were discussed in Chapter II for determining the 
benefits accruing to recreationists. This section presents estimates 
of·benefits obtained by using some of'those methods. 
Monopoly Revenue Method 
The demand curves obtained for both the fishing and water skiing 
activities have constant elasticities of·dernand which are greater than 
unity. Those results imply that total revenue would always increase as 
the number of user·days of recreation increases. From the standpoint 
of the city of Duncan, the demand curyes may be assumed to be those 
faced by a monopolist, With this assumption, benefits may be determined 
which are equal.to the total revenue a monopolist would receive if he 
were·the·producer of the recreation opportunities at the Duncan lakes 
cornplex. 
A monopolist with the objective of p;rofit maximization -wou_ld take 
into consideration both costs and revenue, In any given year, the costs 
of provid·ing· the recreational facilities are essentially fixed. Con-
struction costs already have been incurred; labor costs are approximate-
ly·the·same regardless of attendance at the lakes; and cleanup and 
mai,ntenance costs.do not increase proportionately with attendance. 
Therefore, marginal "costs would be.approximately zero. Assuming suf..,, 
ficient demand in the area to utilize the lakes, the major limiting 
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factor on recreational attendance at the lakes would be the capacity of 
the lakes. Total revenue would be maximum at this point. 
The attendance in 1960 was used·as the capacity of the lakes. 
This year represented the first ftill year that the thtee lakes were 
open to the public, and with the exception of 1959 when Lake Humphrey 
was opened, was the year of greatest receipts. The permit sales for 
1960 were converted to user days in the same manner as used for 1965 
permit sales. With this procedure the capacities for fishing and water 
skiing were obtained, The fishing capacity was estimated at approxi-
·mately 65,000 user days and the water skiing capacity was estimated ,at 
approximately 35,000 user days. These capacities were applied to the 
market demand curves to determine the prices that would be expected at 
the respective number of user days. The estimates of annual benefits 
were obtained by multiplying the estimated prices times the capacity 
number of user days. These estimates are presented in Table XIX. 
In addition, for comparison purposes, the benefit evaluation 
approach currently used by the Soil Conservation Service was applied 
to the capacity user days of each activity [11, Chap. 9, p. 4]. In 
this approach a single unit value was assigned to each user day of rec-
reation expected at the lakes. Since, the Soil Conservation Service 
assigns a single unit value of $1.50 to fully developed facilities such 
as those provided at the Duncan lakes complex, a value of $1.50 was used. 
The estimates of benefits by this method are also presented in Table 
XIX. 
The estimates of benefits by the Monopoly Revenue Method were twice 
as large as those estimated by the Single UnitValue approach.· This 
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was expected because the prices used for the Monopoly Revenue Method 
were more than twice the unit values used. 
TABLE XIX 
ESTIMATION OF RECREATIONAL BENEFITS FOR FISHING AND WATER SKIING USING 

































a SCS uses interim values to apply equally to all types of recrea-
tion. A unit value is assigned to each user day of recreation expected 
at the recreation facility. A unit value of $1.50 is suggested for 
fully developed recreational facilities [11, Chap. 9, p. 4]. 
The major advantages of these two approaches are their simplicity. 
The Single Unit Value, as used in this section, takes into consideration 
the quality of the recreational facilities and considers aupply limita-
tions such as capacity. However, it does not consider the demand for 
the recreational facilities which is a major weakness of the approach. 
The Monopoly Revenue Method of benefit estimation does consider 
the supply limitations and does take into account the price per user day 
that recreationists have indicated they are willing to pay for that 
number of user days of the respective activites. But, this method does 
not take into consideration the differences in the number of user days 
and prices per user day of recreationists from different residence zones. 
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Thus, both of these methods· have weaknesses but they are useful as bench 
marks for comparison with estimates·of benefits obtained by other 
methods; 
Consumer-' s Surplus Methods 
Several.alternative ways of estimating consumer's surplus from 
demand curves for the selected outdoor recreational activites were con-
sidered; Each of'these alternatives rested upon the basic idea that 
consu,mer's surplus can be measured by the area under the demand schedule 
and forthe activity. 
One major difference in the alternatives depended on whether the· 
·"average"· individual demand curve was used or whether the aggregate market 
deman:d-curve was used, Another difference in the alternatives depended 
on·whethera-single measure of consumer's surplus was used for all 
travel zones or whether consumer's surplus was estimated for each zone 
separately, A third difference was whether the average prices.obtained 
fromthe questionnaire data for the respective zones were used in the 
computation of consumer's surplus or whether estimated prices from the 
demand schedu,le corresponding to the estimated .user days of·recreation. 
for the zones was used, 
These various alternative ways of estimating consumer's surplus 
areconsidered in the following two sections. The first section is 
-devoted to the estimation of consumer's surplus from market demand curves· 
for the recreational activities. The second section estimates consumer's 
surplus from the "average" individual demand curves, 
Consumer's Surplus Estimates from 
Market Demand Curves 
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Consumer's surplus was first estimated from the market demand curves 
using the average costs per user day as presented in Table XVIII. The 
procedure was to estimate the consumer's surplus between the average 
price·paid by recreatic;mists of one distance zone and the average price· 
paid by the recreationists frolll. the next zone. This estimate constitutes 
··the benefits (consumer's surplus) for the closer zone .• By determining 
·· ... the benefits for each zone, the total consumer's surplus for a given 
activity was obtained. In general, the procedure involved converting 
b the-market demand equations from the P = AQ form to the form 
-1 l 
Q =Ab Pb. Then, the integral of the converted equations was com-
puted as follows: 
-1" 1 - -
fb A b P b dP 
a 
where a= average price per user day for the recreation activity for 
the closer residence zone 
and b = average price per user day for the recreation activity for 
the next closer resident zone. 





bl+ l b 
p· I 
a 
the area between these two prices. ·· The resulting estimates of con .... 
sumer's surplus for fishing and water skiing are presented in Table 
XXI. This method is denoted as Method 1 in the table •. 
In the previous application of the consumer's surplus principle, 
the average prices paid by recreationists from the various residence 
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zones as determined from the questionnaires were used. An alternative 
approach was to use the quantities of user days of a given activity for 
a given residence zone to determine the price that would be paid per 
user day based on the market demand curve. The quantities of user days 
and the resulting prices for fishing and water skiing are presented in 
Table XX. 
TABLE XX 
USER DAYS AND ASSOCIATED PRICES ON THE DEMAND SCHEDULES FOR FISHING 
AND WATER SKIING AT THE DUNCAN LAKES RECREATION COMPLEX, 1965 
Residence Fishing Water.Skiing 
Zone User Dai:s Cost Per User Dai: User Dai: Co~ Per User Dax 
Dollars Dollars 
1 37,207 3.75 24,290 4.34 
2 3,215 11.60 1,512 13.45 
3 3,232 11.57 1,892 12.28 
4-7 748 20.04 238 28.81 
The estimates of consumer's surplus using the prices in Table XX 
and the same procedure as for Method I are presented in Table XXI as 
Method 2. 
There are two assumptions that are required when using the market 
demand curves to estimate consumer's surplus from several prices as in 
Methods 1 and 2. The first assumption is that the consumer's surplus 
estimate obtained between two prices is associated with a price change 
and not a zone change. The second assU111ption is that at each price, 
all the recreationists are assumed to be confronted by it. For example, 
the average price for zones 4-7 is arbitrarily assumed to be the maxi-
mum price. Thus, no consumer's surplus was estimated for it. But, the 
86 
price for zone 3 is assumed to be faced by all recreat;l.onists; and the 
consumer's surplus associated .with this change :J.n price (from the zone 
4-7 price to the zone 3 price) represents the addition to consumer's 
surplus because of the price change. Therefore, these two methods 
(1- and 2) provide estimates of the addition to consumer's surplus as a 
result of price changes instead of direct estimates of the consumer's 
surplus for each zone. 
TABLE XX! 
CONSUMER'S SURPLUS ESTIMATION OF RECREATIONAL BENEFITS FROM 
MARKET DEMAND CURVES FOR FISHING AND WATER SKIING AT 
THE DUNCAN LAKES RECREATION COMPLEX, 1965 
Method I · Method 2 R.e~idence -
2:one Fishing Water. Skiing , · Fishing Water Skiing 
..;.. nolla:rs - · 
1 58,278 28,435 81,010 58,494 
2 9,900 1,099 -79 -1,986 
3 15,280 26,992 13,471 11,350 
4-7 0 0 0 0 
Subtotals - 83,458 56,526 94 ,402 .· 67,858 
Total for 
Both Activities 139,984 . 162 ,260 
\' 
Method 2 resulted in higher estimates of .consumer's surplus for both 
activities than did Method 1. But, the .. ·estimates for travel zones 2 
and 3 were higher from Method 1 than those from Method 2. ln cases 
where the average prices may be available for various .distance zones 
but the number of user days may be unavailable, Method 1 could be used. 
Method 2 would be used if the number of user days from various distance 
zones were known and costs per user days were not kno:wn. 
Consumer's Surplus Estimates From Average 
Individual Demand Curves 
Consumer's surplus estimates were also obtained from the average 
individual demand curves. The procedure used was somewhat different 
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from that employed for the benefit estimation from market demand curves. 
Consumer's surplus was estimated as the area under the demand schedule 
between the average prices per user day for the respective travel zones 
and the maximum price per user day (the weighted price for Zones (4-7) 
is considered to be the maximum price). Thus, for each residence zone 
there was an estimate of consumer's surplus for an average resident from 
that zone. Multiplying these average individual estimates of consumer's 
surplus by the number of individuals using the lake complex, the total 
consumer's surplus for the zone for the activity was obtained. These 
estimates of consumer's surplus are presented in Table XXII under Method 
3. 
An alternative approach was employed which used the area under the 
average individual demand curve between the mean price per user day paid 
by all recreationists engaging in the activity and the maximum price per 
user day. This provides one estimate of consumer's surplus for all rec-
reationists participating in the recreational activity at the lake com-
plex. Multiplying this estimate by the number of individuals from the 
respective zones recreating at the lake complex provides the total 
estimate of consumer's surplus for the zones. These estimates are pre-
sented in Table XXII under Method 4. 
Method 3 estimates of benefits were smaller than Method 4 estimates 
for all zones except the first for both recreational activities. Method 
3 also had the smallest total benefit estimates for both activities. 
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TABLE XXII 
CONSUMER'S SURPLUS ESTIMATES OF RECREATIONAL BENEFITS FROM AVERAGE 
INDIVIDUAL DEMAND CURVES FOR FISHING AND WATER SKIING 
AT THE DUNCAN LAKES RECREATION COMPLEX, 1965 
Method 3 Method 4 
Individual Zones Individual Zone's Total 
Number of Consumer's Consumer's Consumer's Consumer's 
Zone Individuals Sur2lus Sur2lus Sur2lus Sur2lus 
Fishing - Dollars - - Dollars -
l 1,468 33.47 48,998 31.27 
2 292 9.88 2,888 31.27 
3 579 6.14 3,549 31.27 
4-7 158 0 0 31.27 
Subtotal 55,435 
Water Skiing 
1 288 131.70 37,930 104.55 
2 63 54.45 4,123 104.55 
3 60 62.89 3, 773 104.55 
4-7 19 0 0 104.55 
45,826 
Total for Both 
Activites 101.261 
Effects of ChanRes in User Fees On Recreation 









1 1 986 
45,956 
123,903 
The effects of raising or lowering of user fees and the resulting 
attendance were estimated from the demand curves obtained for fishing 
and water skiing. The user fees are only a small portion of the total 
costs per user day of a recration activity. Thus, an implicit assumption 
that had to be made was that the recreationist would view the change in 
the user fee rationally. This implies that he would react in a similar 
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manner to an increase or decrease in the user fee as he would to a change 
in any of the other costs that were incurred for the day of recreation. 
The average costs per user day for each of the distance zones for 
fishing was used as the current price for that zone. The daily user fee 
for fishing was 50 cents. Persons purchasing season fishing permits 
may have used their permits enough times to decrease their user day 
permit costs below this amount. But for this analysis, it was assumed 
that all fishing permits were of the daily variety. The daily user fees 
were varied from a $.25 increase to a $.25 decrease. The number of user 
days attendance from,~ach of the travel zones were computed for the new 
and existing prices, using equation 1.2, where price was the dependent 
variable. After the quantities associated with the various prices were 
determined, they were expanded to obtain the market quantities. The 
results of these computations are presented in Table XXIII. 
Applying the total user days estimated to each of the three dif-
ferent user fee levels, the recreational revenue that the City of Duncan 
would expect ~t these rates was determined: 
1) At the $.25 fishing user fees, the income would be $12,608. 
2) At the $.50 fishing user fees, the income would be $22,325. 
3) At the $.75 fishing user fees, the income would be $29,907. 
It should be apparent that the city would not want to decrease user fees 
for fishing if it wanted to maintain its current level of receipts from 
the sale of fishing permits. Decreasing the user fee would decrease in-
come from fishing permit sales. Alternatively the city could increase 
the fee and increase its income. 
A similar analysis was used for water skiing. The average costs 
per user day of water skiing for each of the residence zones were used 
Travel 
TABLE XX.Ill 
ESTIMATED.ATTENDANCE.FOR.FISHING. UTILIZING THREE DIFFERENT 
LEVELS OF DAILY FISHING USER FEES, DUN~ LAKES 
RECREATION COMPLEX, 1965 
Cost. Average 
Per Individual Annual 
Fishing User Yearly Market 
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Zone Fee DaI Attendance Attendance 
- Dollars - - User Days.-
1 .25 4.62 14.96 37,295 
2 .25 8.46 2.99 7,454 
3 • 2,5 10.18 1.82 4,537 
4-7 .25 17.13 .46 1,147 
Total 50,433 
1 .50 4.87 13.00 32,409 
2 .so 8. 71 2.76 6,881 
3 .50 10.43 1. 71 4,263 
4-7 .so 17.38 .44 1,097 
Total 44,650 
1 • 75 .5.12 11.38 28,370 
2 .75 8.96 2.56 6,382 
3 .75 10.68 1.61 4,104" 
4-7 .75 17.63 .42 1,047 
Total 39,903 
to represent the current ptices. these were also determined from the 
data obtained from the questionnaire. One slight difference in proce-
dure was needed since slightly over six persons used ea~h ski boat. 
Thue, by dividing the daily.water skiing user fees used by this number 
of persons, the fee cast per user day was determined. The prices and 
attendance estimated at user fees of $1.00, $1.50 and $2.00 are presented 
in Table XX.IV. 
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TABLE XXlV 
ESTIMATED ATTENDANCE FOR WATER SKIING, UTILIZING THREE DIFFERENT LEVELS 
OF DAILY WATER SKIING USER FEES, DUNCAN LAKES RECREATION COMPLEX, 1965 
Daily Cost Average 
Water Per Individual Annual 
Travel Skiing User Yearly Market 
Zone Fees Day Attendance Attendance . 
- Dollars - - User.Days -
1 1.00 4.11 44.44 19,074 
2 1.00 5.79 10.47 4,494 
3 1.00 5.89 6.70 2,876 
4-7 1.00 22 .56 · 1.90 815 
Total 27,259 
1 1.50 4.27 42.69 18,322 
2 1.50 5.95 10.24 4,395 
3 1.50 6.05 6.58 2,824 
4-7 1.50 22.72 1.88 807 
Total 26,348 
1 2,00 4.43 41.04 17,614 
2 2.00 6.11 10.02 4,300 
3 2.00 6.21 6.44 2,764 
4-7 2.00 22.88 1.86 798 
Total,. 25,476 
The City of Duncan would receive the following amount~ from the 
estimated user fees and attendance rates: 
1) At $1,00 per day for water skiing (fee cost per user day 
=$.16), income would be $4,316. 
2) At $1,50 per day for water skiing (fee cost per user day 
= $.24), income would be $6,258. 
3) At $2.00 per day for water skiing (fee cost per user day 
= $.32), income would be $8,068. 
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Identical conclusions could be drawn from this analysis for water skiing 
at that for fishing. A rate increase would increase income from water 
skiing permit sales to the City even with the reduced attendance. 
Although the City may not want to increase the fees for these two 
activities, it is important that they be aware of the effect of fee 
changes. If the City wished to increase lake revenue to pay for addi-
tional recreational facilities, it could raise the fees as indicated in 
Tables XXIII and XXIV. This would increase revenue by $7,582 for fish-
ing, and $1,870 for water skiing, for a total increase of $9,452. 
Summary 
Demand schedules for a representative or average individual were 
estimated from the price-quantity combinations for each participant under 
the assumptions of: (1) homogeneous tastes and preferences of the par-
ticipants; (2) approximately the same income level for each level of 
participation; (3) approximately the same prices of alternatives for 
each level of participation, and (4) different cost or supply conditions 
for participants at the Duncan lake complex. The price or cost of par-
ticipation was used as the dependent variable and the number of user days 
of the recreational activity was used as the independent variable. 
Linear regression analysis was used to estimate the demand curves 
for the fishing and water skiing activities. An exponential equation 
converted to natural logarithms provided the most satisfactory results. 
This permitted the use of linear regression techniques for nonlinear 
data and resulted in curvilinear demand curves. The estimated elasticity 
of demand with respect to price for the individual demand curves were 
-2.6639 for fishing.and -2.4553 for water skiing. Both of-these esti-
mates are fairly elastic. 
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Market demand curves were obtained for the two activities by esti-
mating the number of individuals that constituted the market for each 
activity. The aggregation of this number of individual demand curves 
provided the estimate. of the market demand curves. 
The individual and market demand curves were used to test several 
methods of estimating the recreational benefits received by the recre-
ationists for a specific recreational resource. The methods tested were: 
the monopoly revenue method; the single unit value method; and four 
~onsumer's surplus methods. The estimates of recreational benefits 
ranged from a high of $375,000 for the monopoly revenue method to a low 
of $101,000 for one of the consumer's surplus methods. 
The consumer's surplus method denoted Method 3, which obtains 
estimates of recreational benefits from the individual demand curves, 
was considered to be the most workable method. This method allows for 
differences in consumer's surplus for residents from the various zones 
and also requires fewer simplifying assumptions than the methods which 
employed the market demand curves. The benefits estimated by Method 1 
were the lowest obtained. But, the expected level of benefits was un-
known and therefore, any of the estimates .. could be correct. 
The average individual demand curves were also used to estimate 
the changes in attendance and the resulting changes in recreational 
revenue due to increases and decreases in fee levels. Although the 
demand elasticities were greater than unity for both activities, it was 
found that recreational revenue would increase by nearly $10,000 when 
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fee levels were increased •. Recreational revenue would decrease by a 
similar amount for fee decreases. The fact that user fees make up only 
a small portion of the total. expenses of the recreationists was the 
~eason that fee increases qid not de~rease recreational revenue. 
CHAPTER Vl 
OUTDOOR RECREATION MANAGEMENT 
The Duncan Lakes recreational complex differs from a privately 
owned recreational site in several ways, First, the complex does not 
have to be a profit making enterprise as would a private concern. 
Second, the citizens of Duncan have some influence on decisions made 
concerning the level of fees charged and the facilities provided at the 
lakes. This is because Duncan voters elect the officials who make 
these decisions concerning the recreational complex. Because of this 
reason the management decisions for the complex may differ in some in-
stances from the way a private area would be managed. 
A major difference between the municipal recreational facilities 
owned by the City of Duncan and comparable private facilities is the 
fact that recreation is only one of the uses of the Duncan lake complex. 
Other uses of the lakes include flood protection and municipal and 
industrial water supply. In most cases, these other uses take priority 
over recreational uses of the resources. The result is that lake levels 
fluctuate more than if recreation were the only use of the lakes. 
Present management practices at the Duncan lakes complex as well 
as existing and potential problems of management are discussed in this 
chapter. Alternative actions that might be employed are advanced as 
possibilities for eliminating some of the problems. These alternatives 
are not the only ones that exist, nor are they advanced as being the 
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"best" alternatives. They are suggested merely as "possible" alterna-
tives that might help to eliminate some of the problems affecting the 
operation of this or a similarly owned recreational complex. 
Current Management Practices 
Recreational planning and decision making involves council members 
and members of the Duncan Fish and Game Conunission. The city manager 
is responsible for working with the above personnel and with the lakes' 
manager and his three assistants in implementing these decisions. The 
lakes' manager makes most of the every day decisions on his own. These 
include care and maintenance of several miles of roads and fences as 
well as fishing piers, picnic and camping areas, and other city owned 
lake improvements. In addition, the lake manager and his staff are 
responsible for mowing and keeping the grounds free from litter. They 
patrol the lakes to insure that only permit purchasers use the lake and 
maintain a fish hatchery to keep the lakes stocked with game fish. 
These men perform many other chores to maintain the recreational 
facilities at the lakes. 
Decisions concerning the addition of new facilities and improvements 
at the lakes are approved by the City Manager. These additions may be 
suggested by the lakes' manager or they may originate with the City 
Council or Fish and Game Commission. In most cases, the lake staff will 
do the work.needed to provide the additions. For certain tasks, other 
city employees and equipment are used to supplement the lake staff and 
their equipment. Work on the roads at the lakes is usually done by the 
city road crew. A member of the city police department helps in 
patrolling the lakes during the peak season. 
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An accounting of the city of Duncan's recreational costs and income 
will help in providing a basis for determining if the current management 
practices are adequate. The cost and income data were obtained for the 
years 1958 through 1965. This information was available on a fiscal 
year basis (July 1-June 30). The income data differ from those tabulated 
for this study in the following ways: (1) fiscal calendar year rather 
than years and (2) certain items of income that were included in the 
city figures were not included in the data tabulated by the researcher. 
Recreation Income 
Two categories of income from the recreational facilities at the 
lakes are listed in the city clerk's office. The ..first_is h_unting and 
fishing revenue. The second is lake income, which includes water skiing 
and boating permit revenue and lease income from cabin lots and con-
cession rights. 
Lake lots have been available for leasing on the three lakes in 
the Duncan complex since 1958. Presently, 204 out of 305 available 
lots are leased. This includes 147 of 161 lots on Lake Humphrey; 47 
of 70 lots on Lake Clear Creek, and 10 of 74 lots on Lake Duncan. Until 
May 1, 1964 the lease fee for a cabin or cottage lot was $10 per year. 
All lease contracts were set up for a primary term of ten years renew-
able annually. 
Renewal of the contract depends upon the lessee fulfilling the 
following conditions: (1) the lessee must erect a cottage and not more 
than two necessary outbuildings on the site within one year of the date 
of the lease; (2) the cottage and outbuildings must be constructed 
according to plans submitted to and approved by the Duncan Fish and 
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Game Commission; (3) septic tanks and sanitary facilities must be 
constructed according to plans approved by the State Health Department; 
(4) the lake lot must be used for camping, recreational and residential 
purposes, and for no other purposes during the term of the lease; (5) 
no business of any kind can be conducted on the premises of the lot; 
and (6) the lessee must keep the premises of the lot in a strictly 
sanitary condition and free from rubbish or garbage. 
If the lessee fails to fulfill any of the terms of the lease, the 
city has the right to terminate the lease after giving the lessee 60 
days notice of the terms he has violated. If the lessee does not 
correct the violations in the 60 days, the lease can be terminated and 
the lessee is required to remove all improvements from the lot. 
Unfortunately the above rules have not been enforced, and some lots and 
cabins have become a blight to the area in which located. 
Any lessee whose initial ten year contract expired after May l, 
1964 must pay $20 annually for the lot thereafter. New lot holders and 
purchasers of existing cabin sites after that date also had the lease 
fee raised to the higher figure. Thus, income from cabin site leases 
would be expected to increase in 1964 and 1965. The city clerk 
estimated that in 1966 approximately one-third of the leases were for 
$20 and the remainder were for $10. 
There are several reasons why one-third of the lots were not 
leased in 1965. ihe large number of vacant lots at Lake Duncan is due 
to the fact that this lake is the least scenic of the three lakes 
studied. It is the oldest and smallest lake in the complex and has 
accummulated a large amount of silt during its lifetime. The lake 
level is usually quite low due to water pumped from it for the Sunray 
., 
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D-X refinery. It also has the least amount of recreational improve-
ment of any lake in the complex. Generally, the vacant lots on Clear 
Creek Lake and Lake Humphrey are those that have not been leased because 
they are less desirable, i.e., in less desirable locations generally. 
Most of the unleased lots do not have a clear view of the lake. A few 
of the lots would require large amounts of landscaping to make them 
suitable for a cabin. 
The concession stands on the three lakes were constructed by the 
city of Duncan. Two of these, at Lake Clear Creek and Lake Humphrey, 
are leased to private individuals. The third, at Duncan Lake is 
operated by the family of the caretaker in charge of that lake under 
an arrangement with the city. The concessioner at Clear Creek pays $15 
per month for the concession rights while the concessioner at Lake 
Humphrey pays $25 a month. Thus, the city receives $480 yearly income 
from the two concessioners. 
The fiscal year totals for fishing and hunting and for lake income 
are presented in Table XXV. As indicated earlier, revenue from the 
lakes has declined from the peak in 1959 because of the low lake levels. 
Hunting and fishing income.reached a maximum in 1959 and since then 
has decreased through 1966. Water skiing and boating permits were sold 
during 1958-1960 and cabin sites and concession rights were leased. It 
is evident that revenue from these sources were not separated prior to 
1961 but combined with the hunting and fishing income. The trend for 
both categories of income since 1961 has been downward. Hunting and 
fishing income has declined due to decreasing participation in these 
activities. The lake income has declined because of decreasing parti-
cipation in water skiing and boating. Concession and cabin site lease 
revenue has remained essentially constant from year to year. Very low 
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lake levels in 1965 and 1966 are blamed for the ~xtremely low incomes. 
from both categories during these years. 
TABLE xxv· 
ANNUAL INCOME FROM RECREATIONAL ACTIVITIES AT THE DUNCAN 
LAKES RECREATION C<JMPLEX,. BY FISCAL YEARS, 1958-1966. 
Hunting and Lake 
Fiscal Year Fishing Income Income Total 
1958 $20,266,42 $ 26.25 $20,292.67 
1959 31,004.25 31,004.25 
1960 24,877.56 24,877.56 
1961 17, 681. 00 8,441. 34 26,122.34 
1962 14,716.50 7,919.40 22,635.90 
1963 14,924.65 7,942.50 22,867.15 
1964 14,982,25 7,059135 22,041.60 
1965 12,113.35 6,295.33 18,408.68 
1966 9,970.29 5,186.25 15,156.54 
Recreational Expenditures 
Expenditures incurred by the City of Duncan for facilities related 
to outdoor recreation on the lakes were obtained from city records in 
the same form (fiscal years) as the.income data. Expenses of the lakes 
are paid out of two types of funds: (1) the hunting and fishing fund 
which is made.up of.money collected from the sale of huting and fishing 
permits and (2) a general lakes fund. 
The hunting and fishing fund is.used for construction, improv~ment 
and maintenance of all facilities .related to hunting and fishing on 
the lakes. This includes roads, docks, concession costs, vehicle and 
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equipment costs used by the lake staff, and materials costs. The 
concessioner at each of the three lakes is paid $81 per month for 
selling the lake permits, or a total of $2,916 a year for this service. 
Four full time employees on the lake staff are paid out.of the 
general fund. In addition, some summer labor is hired and paid from 
this fund. Other expenses paid from this fund usually are for, 














ANNUAL EXPENSES FOR THE DUNCAN LAKES RECREATION COMPLEX, 
· BY FISCAL YEARS, 1958--1966 
~penses Paid From Expenses Paid ·From· 
Hunting & Fishing Fund General Lakes Fund Total 
(Dollars) 
$18,755.14 $ 7,090.00 $25,845.14 
27 ,011.40 6,947.50 33,958.90 
30,431.66 7,820.75 38,252.41 
17,480.06 13,266.75 30,746.81 
14,520.00 13,755.56 28,295.56 
11,809.49 17,748.85 29.558.34 
14,919.27 17,270.79 31,190,06 
12,981.00 16.858.00 29,839.00 
12.540.00 17 .331.00 29 .871. 00 
The outdoor recreation expenses incurred by the city exceeds revenue 
from permits sales and leases of outdoor recreational facilities. 
Hunting and fishing income have.equaled expenses paid from the hunting 
and fishing fund on the average over the nine year period. But, the 
city has supplemented the difference between lake income and the 
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general lakes' expenses by an average of $8,360 per year since 1958. 
Expenses paid from the general lakes' fund have exceeded the lakes in-
come by $75,241 over the nine year period. Expenses from the general 
lakes fund are mainly for wages and salaries. The city would have to 
incur some of these expenses even in the absence of outdoor recreation, 
since someone would be needed at each of the lakes to protect the City's 
interests in the reservoirs' other purposes, namely, municipal and in-
dustrial water supply. In addition, the city is also accummulating a 
sizeable amount of recreational assets at the lakes in return for the 
expenditures. These assets include homes for the caretakers, concession 
stands, boat docks. picnic facilities, several miles of roads and 
fences, etc. 
Recreational Policy 
The officials and citizens of Duncan are proud of the lakes and the 
recreational opportunities they provide. These lakes are an example of 
what a community can do when the citizens work together. Officials from 
other municipalities all over the state, as well as people from Federal 
and State agencies, have traveled to Duncan to observe the lakes and 
recreational facilities. Many other cities have followed Duncan's lead 
and are copying its efforts. 
The city of Duncan appears to be maintaining a policy that will 
give its own citizens the maximum benefits from the recreational re-
sources. The emphasis is not on maximizing revenue from permit sales, 
nor is it on maximizing attendance. This policy is apparent by the 
small amount of advertising that has been used by the city. 
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The city of Duncan did undertake a large promotional effort prior 
to the grand opening of Lake Humphrey. Signs were placed at strategic 
intersections. The newspapers, radio, and television helped to promote 
the new lake. As a result, the opening day permit sales were sufficient 
to pay for the elaborate concession stand that had been constructed at 
the lake. 
Since then, the city has allowed the signs to deteriorate to the 
point that they are almost unreadable. A brochure has been printed that 
has a map and permit prices, but it could be more eye-appealing and more 
informative. And in all, the city seems to rely most heavily on word-of-
mouth advertising to maintain attendance. 
Initially, permits were sold by merchants in Duncan, in addition to 
selling them at the lakes and at the city hall. This policy was dis-
continued after several years due to bookkeeping problems and permits 
are presently sold only at the concession stands and at city hall. It 
is possible that this change in policy may have had some effect on 
attendance, but it would be difficult to say how much. 
Recreational Problems of Policy and Management 
Numerous problems confront the city of Duncan concerning outdoor 
recreation. Many of these problems were readily observable and others 
were pointed out by recreationists responding to the questionnaire. 
These problems may be categorized as follows: 
1. Recreational goals. 
2. Additional facilities. 
3. Maintenance of facilities. 
4. Publicity. 
5. Seasonal a~tendance. 
6, Fluctuating water levels. 
7. Zoning. 
8, Swimming policy. 
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These problems and some alternatives are discussed in the following 
subsections. Again, the author wishes to restate that these alterna-
tives may not provide the optimum solution.: Some steps do need to be 
taken to improve the recreational image of the complex. This will be-
come increasingly important as newer recreational areas are opened and 
begin to attract current users of the Duncan recreational complex. 
Recreational Goalg 
The city of Duncan's goals or objectives concerning outdoor 
recreation must be defined prior to a discussion of any other problems. 
Certain objectives minimize.some of the problems to be discussed, and 
at the same time may increase the effects of other problems. As an 
example, it is assumed the city's objective is to maximize revenue 
from the sale of recreation permits, most of the problems mentioned 
above would be important and would require some action tQwards solution. 
If instead, the city's goals are to collect only enough revenue to meet 
operation and maintenance costs of the recreation complex,problems such 
as advertising assume only minor importance. 
The citizens of Duncan were assumed to want reasonable recreation 
fees, nice facilities, and an uncrowded rate of attendance. The city 
of Duncan was assumed to be trying to collect sufficient revenue to 
meet current operation and maintenance expenses plus some surplus for 
improvement. The income and expenditures data for the Duncan lakes 
complex indicated that the assumed objective of the city had not been 
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attained in any year, This implies that some measures need to be taken 
for the city to increase its revenue from recreation. These measures 
should be such that they will minimize violations of the following 
assumed objectives of the citizens of Duncan: 
1. The City of Duncan considers the best interests of its 
citizens for all decisions concerning the recreational 
uses of the lake complex. 
2. The City of Duncan strives to collect sufficient 
recreational revenue to meet operation and maintenance 
costs plus some additional revenue for improvements. 
3. The City of Duncan takes both of the above objectives 
into consideration'when making its decisions concerning 
outdoor recreation and tries to reach a compromise that 
will satisfy both simultaneously. 
Additional Facilities 
Presently on the three older lakes (Lake Fuqua is excluded from 
this analysis) in the Duncan recreation complex, only one side of each 
lake is developed. This has been necessitated in part because the 
developed side of the lakes is also the side where the concession 
stands are located. The permits are sold at the concession stands and 
therefore facilities such as boat lauching ramps, picnicking facili-
ties :and fishing piers have been built adjacent to the concession stand 
areas. 
The other sides of these lakes need similar improvements as well 
as improved camping facilities (fireplaces, toilets, etc.) • More 
recreationists could be enticed to the currently unused areas around the 
lakes and attendance could thus be increased without overcrowding. 
These underdeveloped areas initially should have graveled roads parallel 
to the lakes approximately the same distance from the shore as the roads 
on the developed sides of the lakes. Then, graveled spur roads could 
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be constructed to points at selected intervals. Trash barrels, char-
coal braziers, and picnic tables could be placed at these points. At 
one or two of the nicest spots on each lake, more facilities could be 
provided for larger group gatherings. In addition, one or more comfort 
stations could be situated at strategic intervals along eac~ of these 
roads. Many campers, picnickers, and fishermen like to get away from 
the crowds to enjoy their outings. In time, if these areas prove 
popular, the roads might be paved and other improvements such as shelters 
and fishing piers could be added. 
Maintenance of Facilities 
Several complaints concerning general maintenance of the recrea-
tional facilities were given by questionnaire respondents. These com-
plaints or suggestions for improvement included the need for continual 
repairs of fishing piers, docks and walk-ways, more frequent mowing 
of the lake front grass areas, and other types of general up-keep of 
the grounds and facilities. 
The main problem is that the number of lake personnel is not 
sufficient to do all the needed maintenance during the peak-use summer 
season. At least one additional full-time man is needed, or else several 
high school and/or college students should be hired during the peak 
period in the summer. The City may have to find some way to increase 
the recreational income from the lakes to justify hiring the additional 
summer help. 
The lake personnel do spend considerable time on maintenance of 
existing facilities as weli as on construction of new facilities. In 
addition, they maintain a fish hatchery and patrol the lakes. 
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Publicity 
Inadequate publicizing of the recreational resources at the 
Duncan lakes complex appears to be primarily one of lack of concern. 
Aside from a few weather-beaten signs, a brochure that is poorly dis-
tributed, and some newspaper articles from time to time, the major form 
of publicity is by word-of-mouth. Mor~ advertising is needed, if for 
nothing more, to direct new Duncan citizens to the lakes. The recrea-
tion complex is not identified on the official state highway map. Thus, 
potential recreationists have a very limited chance of discovering that 
the recreational complex exists. 
The city of Duncan likely could increase the revenue from the 
recreation complex with a fairly small publicity expenditure. This 
publicity probably would increase attendance for both present and newly-
developed facilities. The city could develop several types of publicity 
on a continuing basis. Permanent colorful signs could be placed at 
strategic points on U.S. 81 and State Highway 7 to direct and inform 
recreationists of the recreational opportunities at the Duncan lakes. 
A small colorful brochure giving pertinent information about the recrea-
tion activities offered at the lakes could be printed. The recreation 
complex should be depicted on the official state highway map and the 
local newspaper could publicize the lakes at least once a week. Other 
forms of publicity such as radio and TV spots could be used from time 
to time. 
The construction of large signs to be located near the main high-
ways at intersections leading to one or more of the lakes is very impor-
tant. These signs could tell about the activities available and perhaps 
the costs for permits. They should be easily seen arid well maintained. 
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Roads leading into the lake a~eas are routed on section roads and in-
volve several changes in direction. Thus, additional signs giving 
directions to the various lakes in the complex should be placed at the 
places where the potential recreationist might become lost. These signs 
should be kept in good condition. 
A small color brochure describing the recreational activities at 
the lakes, fees, directions to the lakes, and other promotional infor-
mation could be designed and produced in large quantities. All hotels, 
motels, cafes, service stations and other places of business in the area 
could be encouraged to display these in a prominent place, such as near 
the cash register, so that any interested person could have one. The 
businesses could also be encouraged to keep these brochures displayed 
for distribution continually be replenishing their stocks as they run 
low. Businesses in Qearby towns might also be asked to display the 
brochures. 
The brochures would inform people passing through· the area of the 
opportunities available at the recreation complex. They might not stop 
at the lakes on their first trip, but might do so on subsequent trips 
to the area. The businessmen should be well aware of the income poten-
tial resulting from increased numbers of recreationists to the area. 
Thus, it should be an ·easy matter to get these businesses to keep the 
brochures where they are available to interested persons. The city's 
main duty thereafter would be to keep replenishing the stocks of these 
brochures. A possible way to do this might be to enlist the help of 
the city police department and possibly the local game ranger. These 
men could stock the brochures during the course of their normal rounds. 
109 
A name should be selected for the recreational complex. Getting 
the State Highway Department to show the location on the official high-
way map probably could be accomplished. It is possible that a letter 
to the State Highway Department from the town council would be 
sufficient. 
The local paper could help publicize the recreational complex by 
featuring pictures and write-ups of people catching nice strings of 
fish or Dbtaining their limit of quail or ducks during the hunting 
seasons. Also, feature articles about particularly outstanding facili-
ties at the lakes would help. There are several nice year-round homes 
and some unusual cabins that would make an interesting pictorial story. 
The paper could feature one article a week about the lakes the year 
around. 
There are numerous other ways in which the lakes can be publicized. 
The Chamber of Commerce could play a large role in these efforts. For 
example, they c~uld sponsor events such as; (1) fishing contests at 
the lakes one or more times during the year; {2) boat races and boat 
shows; and {3) camping clinics at the lakes to provide tips on 
camping. Many other types of activities could be sponsored at the 
lakes that would increase its popularity. Examples are grade school 
and high school class picnics, family and class reunions, and Boy Scout 
activities. Easter sunrise services and Easter egg hunts would have a 
beautiful setting at the lakes. 
In summary the lakes could be publicized in many ways. Most of 
the ways discussed would aid in increasing attendance. New facilities 
could be added to keep up with the growing popularity of the lakes. 
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Seasonal Attendance 
The seasonality of attendance for various recreational activities 
creates certain problems. Provision of adequate facilities to meet 
the peak season's needs means that these facilities will be under-· 
utilized during the off season. Concessioners have adequate business 
during the peak season and often have to hire additional help during 
these periods. During the off-season they must stay open to serve only 
a few people. If this fluctuation in attendance could be smoothed some-
what, a better utilization of recreational facilities and resources 
could be achieved. 
A possible way to smooth fluctuation in attendance might be to 
charge higher fees during peak use periods and lower fees during slack 
periods. This is recommended for daily permits only, with ~eason per-
mit prices remaining the same. Using the fishing activity as an 
example, the following fee charges might be used. The current daily 
fishing permit costs $.50 per person. This could be called the regular 
or normal rate and it would apply to seasons where attendance is 
moderate. Another rate, called a peak rate of $.75 per day, would be 
charged for periods of high attendance such as spring and sum.mer week-
ends and holidays. Finally, a slack rate of $.25 would be charged for 
periods of low attendance such as fall and winter week days. A similar 
procedure could in instigated for the other outdoor recreational 
activities. Even quail and duck hunting, which is already seasonal in 
nature, could have a higher daily charge for the first days of the sea-
son as well as for weekend hunting days. 
These fee changes would probably increase revenue. It was shown 
in Chapter V that it is possible to increase recreational revenue to 
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to the city by raising the user fees (Tables XXI and XXII). Varying 
fees would be expected to increase revenue for this reason,and in 
addition for the reason that lower fees during low intensity use 
periods also increase revenue. 
Fluctuating Water Levels 
Due to the multiple uses of the reservoirs that make up the 
Duncan lake complex, the lake levels have fluctuated considerably. 
Munictpal and industrial uses have priority over the recreational uses 
of the lakes. During years of below average rainfall, the lake levels 
often fall several feet below their normal levels due to the combina-
tion of negligible amounts of runoff in the watershed and use of the 
water by the city and refinery. The muddy shorelines and reduced sur-
face area of the lakes tends to reduce attendance. 
There is little that the city can do to eliminate the low lake 
levels during dry years. But, there are a few possibilities that might 
help in maintaining attendance. The lakes are interconnected by pipe-
lines. The city could maintain one lake's level and pump water from 
the others to do this. Receding shorelines could be seeded with a 
plant species that would be more attractive than the exposed lake bottom 
as well as provide fish food when the lake level is raised from rain-
fall runoff. The shorelines could have moss, debris, and brush removed 
when the lake levels are down to provide a better appearance and 
probably better fishing. 
Zoning 
Certain activities should be separated or zoned from other 
activities. At present, some areas on Lake Clear Creek are off limits 
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to water skiing, but available for fishing. If swimming were provided 
at certain spots on the lakes, these should be separated from boating 
activities by ropes or buoys. 
The problems of zoning that have been observed involve land uses. 
Camping and picnicking are presently on shore areas in front of cabins. 
This detracts from the cabin owners' facilities and causes other 
problems as well. There are no restroom facilities or camping or 
picnicking facilities between the cabin lots and the lake shore. As 
a result, the recreationists build makeshift outhouses near the lake 
shore and usually leave the area untidy when they leave. A proposed 
solution would be to zone the lakefront between the cabins and the 
shoreline to exclude camping and picnicking. If the lakes were zoned 
in this.manner, the zoning should be enforced. The improvement of 
other areas around the lakes for picnicking and camping should provide 
sufficient additional areas for these activities during peak periods 
of use. 
Another zoning problem relates to several dilapidated unsightly 
cabins and trashy, poorly-maintained lake lots which exist because the 
lot lease regulations have not been enforced. Some of the cabins are 
in a very rundown condition and will require a complete renovation to 
bring them up to an acceptable standard. Some of the lots have half 
finished cabins or unsightly piles of building materials on them. The 
city should enforce the conditions of the lease agreement by having 
the cabins finished within a year. If the lessee did not comply, the 
city should terminate the lease. This would allow other interested 
persons a chance to lease.the lots and build a cabin. 
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Swimming Policy 
The principal problem concerning recreation activities relates to 
swimming. Swimming is not allowed at any of the lakes in the recrea-
tion complex. Signs are posted which state that a $20 fine will be 
imposed on persons swimming in the lakes. But, water skiing is allowed 
at two of the lakes and it is very hard to separate swimming from water 
skiing. The city enforces the 'no swimming' policy on Lake Humphrey 
where skiing is not allowed and on the other lakes when people swim too 
far out in the lakes. Otherwise, swimming is mostly condoned or ignored, 
even though officially illegal. 
The swimming issue should be settled with a clear-cut policy. 
Realistically, water skiing and swimming are activities that are hard 
to separate. Most groups participating in the skiing activity include 
small children that have nothing to do but swim or play in the water. 
Also, since skiing is a taxing sport, swimming is a pleasant way to 
r.,st between trips behind the boat. In addition, many campers and 
picnickers who are non-skiers would probably like to swim during their 
outings. Many of the respondents to the questionnaire indicate a 
preference to having swimming areas added to the facilities at the lake 
complex. 
A proposed solution to this problem might be to delineate several 
areas for swimming on Lake Clear Creek. These areas could be marked off 
by buoys and rope and would be used only for swimming. Persons swimming 
elsewhere would be fined. Clear Creek Lake is ideal for swimming be-
cause of its naturally sandy beaches and because it is the most popular 
skiing lake. Several spots on the lake are suitable for these swimming 
114 
areas. Picnic .and camping facilities could be provided in conjunction 
with these swil!lllling areas. Tht~ would solve the swimming controversy, 
and at ~he same time increase recreational attendance at the lakes. 
·Summary 
The foregoing discussi9n of problems is based on personal observa-
tion.,comments from the. questionnaires, and conversations with users of. 
the lakes' recreational facilities. Probably other problems have been 
overlooked. The proposed solutions are those.of the author, and he is 
cognizant that some of the proposed solutions might create additional 
problems. These proposed solutions should be looked upon as a construe~ 
tive effort to aid the city of Duncan with ideas and observations of an 
'outsider' who has only their best interests in mind. Hopefully the 
comments in this chapter will be taken in this light and not as. 
criticism of this forward-looking, progressive community that has done 
so well in the area of outdoor recreation. 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
SUl11Illary 
The general objective of the study was to estimate the demand for 
selected water-based recreational activities. Specific objectives were: 
(1) to apply appropriate economic models and methodological procedures 
applicable to recreation demand analysis; (2) to assemble primary and 
secondary data needed to estimate the demand for outdoor recreation; 
(3) to estimate the demand for selected recreational activities by per-
sons using the facilities at the Duncan recreational complex; and (4) to 
analyze management proble~ of the municipally-owned recreational complex. 
The need for the study arose from the increasing importance that 
has been given to the provision of outdoor recreational facilities in 
recent years by both public and private groups. Research techniques to 
determine the demand for, and economic benefits of, recreational resources 
are needed by these groups. 
The Duncan Lakes recreation complex was selected as the study area: 
(1) because of the well-developed recreational facilities for which user 
fees have been charged for several years, and (2) because of the 
encouragement received from officials of the City of Dtmcan. 
Attendance data were obtained from permit receipt books kept by the 
City of Duncan. Data relating to the expenditures incurred by recrea-
tionists for recreational purposes and to socio-economic characteristics 
ll5 
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and recreational habits of the recreationists were obtained by use of 
questionnaires. Some additional data were obtained from secondary 
sources. 
Several economic models had been proposed by researchers for esti· 
mating recreational benefits. Some of these models were tested to deter-
mine their feasibility as research tools for outdoor recreation. In 
addition, procedures were developed that wee unique to the present study 
which should prove useful, with slight modification, for other outdoor 
recreation research. 
Estimates of demand relationships for fidhing and water skiing 
activities were an important part of the study. These estimates should 
be useful to public and private groups interested in the provision of 
outdoor recreational facilities. By using the techniques of demand 
estimation used in this study, these groups should be able to estimate 
the demand for various activities at other recreational sites. 
The analysis of the management problems existing at the Duncan Lake 
complex and possible solutions to these problems should provide public 
and private groups with useful information applicable to most recrea-
tional areas. Knowing about these problems and their possible solutions 
should help these groups avoid them. 
~~Analysis 
The categories of data analyzed were: (1) the lake attendance data; 
(2) permit sales to recreationists by zones; (3) the average annual use 
of season permits; (4) yearly totals of user days for each recreational 
activity; (5) per capita participation rates by activity by zone; and 
(6) analysis of socio-economic factors of recreationists. Much of this 
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analysis was simply a process of collection, tabulation and comparison 
with secondary data. 
Over 80 percent of all recreationists using the recreational 
complex lived within 25 miles of the area, and over 98 percent live with-
in 75 miles. This implies that most recreationists a~e not prone to 
travel more than 75 miles for recreational facilities of this type. 
Per capita attendance by recreationists from the residence zones 
also emphasized that the local recreati9nists made up the bulk of the 
total attendance at the lakes. Participation per person per year from 
Zone 1 for the fishing, water skiing and boating activities combined 
was over 1.3 user days . This compares with .03 and .01 user days per 
person per year for these activities for residents from Zones 2 and 3, 
respectively. Per capita participation decreases to essentially zero 
for zones further than 75 miles from the lakes. 
The income levels of recreationists using the Duncan lakes complex 
were considerably higher than those for Oklahoma and those for Stephens 
County. Almost 72 percent of the recreationists surveyed had family 
incomes of $5,000 or more, while only 37 percent of the families in the 
state had incomes of this level. Education was another socio-economic 
characteristic of the recreationists that was found to influence recrea-
tional participation rates. Approximately 78 percent of those who pur-
chased permits at the lakes had completed high school, while only 40 
percent of the population of Oklahoma had attained this level. 
The Demand Analysis 
The purpose of the demand analysis was to estimate the schedule of 
price-quantity combinations that are typical for an average recreationist 
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engaging in selected recreational activities at the Duncan Lakes recrea-
tional complex. Once these demand schedules were determined, they were 
used to test several methods of benefit estimation. The recreational ex-
penditures data and data relating to individual recreationists' partici-
pation in fishing and water skiing activities were used to estimate the 
demand curves. Linear regression techniques were employed for this esti-
mation. Demand curves were obtained for an "average" individual for 
fishing and water skiing. It was assumed that the recreationists had 
homogeneous tastes and preferences, approximately the same level of in-
come for each level of participation, and approximately the same prices 
for alternative types of recreational activities. Both demand curves 
exhibited constant price elasticities of demand. that were fairly high. 
The estimated elasticities of demand, with respect to price, were -2.6639 
for fishing, and -2.4553 for water skiing. 
The number of individuals that constituted the market for each acti-
vity was estimated and market demand curves were obtained by horizontal 
addition of this number of average individual demand curves. The market 
demand curves have the same elasticities of demand as the individual 
demand curves. 
The individual and market demand curves both provided a sound basis 
for testing various methods of benefit estimation. The results of these 
estimates are not considered to be conclusive evidence supporting any 
particular method. But, there are certain implications that may be drawn 
concerning the methods. 
The Monopoly Revenue Method and Single Unit Value Method could both 
be rejected on the grounds that they ignore the effects of differences 
in residences of the recreationists using the recreational facilities. 
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'lbe main attribute of both of these methods is their simplicity. Their 
use would be limited to cases where unsophisticated estimates of benefits 
would suffice. 
The consumer's surplus methods of benefit estimation for recreational 
resources were considered to be an improvement over other methods dis-
cussed. But,,there were certain differences between these methods which 
resulted in different estimates of consumer's surplus. The first two 
methods tested obtained estimates of consumer's surplus from the market 
demand curves and required several additional assumptions that were not 
needed for the estimates obtained from individual demand curves. The 
inarket demand curve estimates were larger ($140,000 and $162,000 for 
Methods 1 and 2 respectively, compared to $101,000 and $124,000 for 
Methods 3 and 4 respectively) and would increase the chances of a proposed 
project's approval. But, it would seem that the method which required the 
least number of simplifying assumptions would be the·most valid one to 
use. Thus, the methods using the average individual demand curves to 
estimate consumer's surplus were considered, to be the most appropriate. 
If a choice were to be made between Methods 3 and 4, Method 3 would 
be selected because separate estimates of the consumer's surplus for an 
individual from each residence zone were obtained with it. Method 4 
assigns the same estimate of consumer's surplus to all individuals 
irregardless of the zone of residence. Thus, a recreationist, from one 
residence zone would have the identtcal consumer's surplus as a recrea-
tionist from any other zone. 
The individual demand curves were also used to estimate differences 
in attendance resulting from raising and lowering the permit fees for 
selected activities. Raising the fees resulted in an estimated increase 
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in revenue to the city of $9,392, while lowering them reduced recrea-
tional revenue by $11,659. 
Recreational Management Analysis 
Numerous recreational management problems were evident at the Duncan 
recreational complex. Many of these were considered as being typical of 
JDQSt recreational enterprises; however, some were unique to the Duncan 
complex. Essentially, the management problems encountered concerned: 
(1) recreational goals; (2) recreational facilities; (3) maintenance; 
(4) publicity; (5) seasonal attendance; (6) fluctuating water levels; 
(7) zoning; and (8) swinaning policy. Problems concerning recreational 
facilities, publicity, and maintenance were essentially caused by the 
need for additional mQPUnts of each category. Increased publicity was 
viewed as one of the most important needs for the city to consider. 
Problems involving recreational goals, zoning, and swinaning policy could 
be solved by having the city establish definite policies and enforcing 
them. The remaining problems required special attention. Fluctuating 
water levels will always be a critical problem, although judicious selec-
tion of cabin sites, and areas for fishing piers and docks, as well as 
planting of grasses when the lake level is lowered could alleviate many 
points of conflict. Seasonal attendance was a problem requiring varying 
prices for its elimination. 
Conclusions 
The estimation of demand curves for selected recreational activities 
for a recreational resource is possible using the techniques presented 
in this study. Agencies interested in the estimation of economic 
, 
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benefits resulting from recreational resources should be able to utilize 
these procedures. 
The large differences in attendance rates by persons from different 
residence zones indicates that the area of influence of the recreational 
resource studied is fairly small. This information, in conjunction with 
the information concerning the socio-economic characteristics of the 
recreationists, also should be valuable to planning agencies in esti~ 
mating expected attendance rates at proposed facilities. 
The results obtained and reported in this study were mainly for 
developing and testing of empirical techniques. The most important 
contribution of this study is to provide a basis for comparison of 
various "demand" procedures for other researchers, and to present a 
different approach to estimation of demand curves for outdoor recrea-
tional activities. 
Need for Further Research 
Additional research is needed in measuring the demand for and 
benefits from resources used for outdoor recreation. This study 
developed some guidelines from the socio-economic characteristics of 
outdoor recreationists. However, this study was based on a fairly small 
sample of the total population of recreationists using the recreational 
facilities studied. Additional research is needed to substantiate these 
findings. Since much of the analysis used data relating to one parti· 
cular year and for one small recreational area, additional data should 
be obtained to determine if the relationships found are applicable to 
other areas and for subsequent time periods. 
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Additional research should be focused on estimating demand schedules 
for other types of recreational activities, as well as for fishing and 
water skiing. If the relationships determined in the present study are 
validated by,,other researchers, this would give additional significance 
to the study. 
The present study was expected to delve into the reasons why 
attendance had fallen during the past several years. Low lake levels 
were thought to be the principal cause for the decreasing attendance. 
The researcher hoped to obtain data concerning the level of the lakes 
and resulting surface acreage in selected time periods. These data 
are available in the State, but did not become available when needed. 
Thus, this relationship couldna:: be determined. This would be a prime 
research effort, and could have valuable implications for future demand 
estimates, particularly on Corps of Engineer reservoirs. If a relation-
ship could be found between surface acres of water and recreation 
.attendance, a valuable predictor for outdoor recreation participation 
would be established. 
Finally, the suggested solutions to each of the management problems 
proposed should be tested. The effects of positive action in each case 
would have a bearing upon when to use these tools of management. 
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APPENDIX A 
Dept. of Agricultural Economics 
Oklahoma State University 
Stillwater, Oklahoma 
in cooperation with 
THE Cl~Y OF DUNCAN, OKLAHOMA 
Dear Sir: 
The Department of Agricultural Economics at Oklahoma State Univer-
sity is cooperating with the City of Duncan on a study of the recrea-
tional use of the City owned Lakes, This research project, using 
information obtained from questionnaires, is being made for the fol-
lowing reasons. 
(1) The results of the study will assist the City planners in 
determining what facilities and/or services if any are lacking on these 
lakes and also what facilities to provide on Lake Fuqua. Future users 
of the facilities at the lakes will thus have the advantage of a wider 
variety of recreational activities. 
(2) Your answers will help to determine the economic impact on 
the economy of Duncan and Stephens County resulting from people using 
the "Lakes of Duncan" for outdoor recreation purposes. This economic 
information will allow the development of a method to estimate the bene-
fits resulting from a lake used for outdoor recreational purposes. 
We hope that you will complete the questionnaire and return it to 
us in t:he enclosed self-addressed envelope. The information will be 
combined with information from other people who use the "Lakes of 
Duncan". Thus, we assure you that the answers you give will be kept 
confidential. 
We feel that the "Lakes of Duncan" are an asset to Stephens County 
and hope that with the accurate information we receive from you and 
others, the City will be encouraged to provide even more facilities for 
your recreation pleasure. As these lakes in Stephens County improve, 
other cities likely will follow Duncan's example and develop their lakes 
for recreation. 





Department of Agricultural 
Jkonomics 
C O N F I D E N T I A L 
RECREATION SURVEY 
DEPARTMENT OF AGRICULTURAL ECONOMICS 
OKLAHOMA AGRICULTURAL EXPERIMENT STATION 
STILLWATER, OKLAHOMA 
in cooperation with 
CITY OF DUNCAN, OKLA. 




Where is your home? town state ------------- ---------------~ 
How much driving time and how many miles is it from your home to 
the city of Duncan, Oklahoma lakes? _______ hours minutes 
miles ----
c) How many persons usually accompany you when visiting the Duncan 
City lakes? adults: Male Female Children: 
Male Female ----
d) What is the usual time you spend on recreation during each visit 
to these lakes? days hours _____ _ 
e) Is this your first visit to the "Lakes of Duncan"? yes __ _ 
no ____ _ 
f) If no, how many times during the past year did you visit these 
lakes? ----
g) Do you plan to return to this area on future visits? yes __ _ 
no ----
h) If yes, how many times each year do you plan to visit this 
area? -----
i) Is your visit to the City of Duncan Lakes (1) the primary purpose 
of your trip? , (2) combined with a visit of friends and 
relatives? or (3) combined with a trip to other areas? 
j) What other recreation areas did you visit during the past 12 
months? 
Area Visited 
Most _______________ __ 
2nd most -----------------3rd most ----------------4th most ----------------
No. of Times 
Avg. time spent 
(days. hrs.) 
k) What days of the week do you most often come to the lake? 
1) Of all the times you visited the lake(s) during the year, how 
would you say your visits were distributed as to how many in each 
part of the year? Jan.-Mar. , April-June ________ __ 
July-Sept. , Oct.-Dec. ____ _ 
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2. Types of Recreation: 
a) What type(s) of recreation permit(s) have you purchased for the 
use of the City of Duncan Lakes during.the past 12 months? 
Beside each you indicate purchase of, please list the number of 
this type of permit you purchased in a years time for daily 
permits and/or the number of times each year you used the lakes 
for each type of season.permit. 
Number Number 
of Times of Times 
Fishing, daily permit ____ , Water-skiing, daily ____ , 
Fishing, season permit_, Water-skiing, season_, ----
Fishing, season family __ , Lake Barge, season _____ , 
Fishing, boat, daily _____ , Daily Quail permit _____ , 
Fishing boat, season~, Daily duck permit ____ _ 
b) What other outdoor recreation activities do you participate in. 
while visiting the Duncan City Lakes? Campin_g ___ ~ 
Picnicking , others (list ________________________ _ 
(Note: These might include swimming, hunting, horseback rld:lngetc.) 
c) Would you participate in any other types of outdoor recreation if 
facilities were available? yes no If yes, what types? _________________________________________________ __ 
d) What outdoor recreation activity did you participate in here or 
elsewhere most, second most, third most, fourth most, etc., dur-
ing the past 12 months? 
Recreation Activity No. of Times 
!. __________________________________________ ~ 
2. __________________________________________ ~ 
3. __________________________________________ ~ 
4. ______________________________ _ 
e) What are your reasons for selecting the Duncan City Lake area for 
recreational purposes? ______________________________________ ___ 
f) What outdoor recreation facilities do you feel are lacking on the 
City of Duncan Lakes, that if added, would increase the number of 
times you visit the lakes each year? 
2. __________________________ _ 
4. __________________________ _ 
3. Investments in Recreational Equipment and Expenditures for Recreation: 
a) Approximate~y what is your original investment in the following: 
~ 
1. Fishing tackle and equipment 
2. Boat and motor. 
3. Bait (yearly expense). 
129 
4. Water skiing equipment 
5. 12 months gas, oil and maintenance for boat & motor 
6. Camping equipment. 
7. Hunting equipment. 
8. Other (please list) _____________ _ 
9. 
b) What type of license did you purchase during the past year? 
Fishing__ Hunting_ Combination Out of State __ _ 
c) Please list the.actual amount you spent on each of the following 
if they apply to you while visiting the Duncan City Lakes. This 
should be the expense you had for a day's.recreation and shoulQ 
represent an average or usual day. 
Per Day Cost 
1. Lodging cost 
2. Food and refreshments 
3. Equipment rental, if any 
4. Other daily expenses 
5. (please list) 
d) How much more per day per person do you spend for food and re-
freshments while on an outdoor recreation trip than would spend 
at home? -------
e) If you stay overnight at the Duncan City Lakes, what.type of 
facility do you stay in? Tent tent trailer __ ,___ 
pickup cam.per lake cabin other (list) ___ _ 
4. Personal Data Section: 
It is important for the analysis that you answer these questions. 
Again we stress that this information is conficiential and will be 
averaged with information obtained from other people. 
a) What is your age?_. __ _ 
b) Are you. married?_. __ _ 
c) Sex: Male Female -----
d) Number in your immediate family? ____ _ 
e) What is your occupation? ____________________________ ___ 
f) .Are you (1) .self-employed?_. _____ or (2) working for someone 
else? ------
g) How many hours do you work (average) each week? _________ _ 
h) How many weeks of paid vacation per year do you.get, or if self-
employed, how many weeks do you take? _________ _ 
.i) How many grades of school have you finished? (1 thru .12) __ _ 
j) What other schooling have you had? (College, secretarial, busi-
ness, technical, etc.) 1. 2. ____________ __ 
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k) If college is indicated• what degrees .. do you hold? 1._. ___ _ 
2. ______________________ ..,.... ___ 3. ______________________ .,_._ 
1) What was your income in 1964? (The iQcome you reported for tax 
purposes will do fine here and should include wage$. salaries. 
business profits, net fa:i;,n income. pensions, rents, etc.) 
1. under $3,000 -------2. $3,000 - $3,999 ___ _ 5. $7 ,000 - ... $9,~99 ____ _ 6. $10,000 - $14,999 -----3. $4,000 - $4,999 ___ _ 
4. $5,000 - $6,~99 -----
7. $15,000 - $19.,999 ____ _ 
8. over $20,000 -------------
C O N F I D E N T I A L 
CABIN OWNER'S QUESTIONNAIRE 
. RECREATION . SURVEY 
OKLAHOMA AGRICULTURAL-EXPERIMENT STATION 
DEPARTMENT OF AGRICULTURAL ECONOMICS 
STILLWATER, OK.LAHOMA 
in cooperation with 
CITY OF DUNCAN,, OKLA 
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Where is your home? __________ town.._ _____ s.tate 
How much driving time and how many miles is it from your home to 
your lake cabin? hours minutes miles 
How many persons usually accompany you when visiting the Duncan 
City Lakes? Adults: Male Female __ _ 
Children: Male Female -----
What is the usual time you spend while visiting at the lake? 
days hours ___ _ 
How many times during the past year did you stay at the lake? 
Do you let other people (friends, relatives, etc.) use your 
cabin? yes no If yes, how many times in a 
year? and average number of people each time? _____ _ 




2nd most ·~--------------3rd most --------------4th most ~-------------
No. of Times 
Avg. time spend 
(days, hrs.) 
h) What days of the week do you most often come to the lake? 
i) Of all the times you visited the lake(s) during the year, how 
would you say your visits were distributed as to how many in 
each part of the year? Jan.-Mar. , April-June ___ _ 
July-Sept. , Oct.-Dec. ____ _ 
2. Types of Recreation: (This section is identical to that in the 
previous questionnaire) 
3. Investment in Cabin and Other Expenses: 
a) Description of cabin: Material __________________________ _ 
Number of Rooms list and describe -------------
Age~ other_··---·-----------------------------------------
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b) Cost of the cabin $ ------------c) Description of well and pump: Depth , size pipe ___ _ 
type of pump , No. of cabins using well ____ _ 
cost of well and pump _____ _ 
d) Original owner _____________ second owner. ______ _ 
other· ~---------------------------------------------------e) Miscellaneous cabin costs (i.e., patio, shrubs, driveway, land-
scaping, dock, etc.). List and describe ____________________ ___ 
f) Yearly costs; electricity ___ , gas , maintenance and 
repairs , improvements , lease fee , other 
g) Approximately what is your original investment in the following? 
. Cost 
1. Fishing tackle and equipment 
2. Boat and motor 
3. Bait (yearly expense) 
4. Water skiing equipment 
5. 12 months gas, oil and maintenance for boat & motor ___ _ 
6. Camping equipment 
7. Hunting equipment 
8. Other (please list) ___________ _ 
9. 
h) What type of license did you purchase during the past year? 
Fishing Hunting , combination ________ _ 
Out of State ________ _ 
i) How much more per day per.person do you spend for food and re-
freshments while staying at the lake than you.would spend at 
home? -----------
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Jan. Feb. Mar. Apr.· May June July Aug. Sept. Oct. Nov. Dec. Number Value 
338 ·. --- --- ---- --- --- --- ---
407 ~-- --- --- --- --- --- --- ··~ -- . 











445 755 1,091 
4 8 5 
·--- --- ---· ---
--- . --- ---
727 1,009 683 387 








--- --- .338 $ 2,535.00 --- --- 407 



















, $13.,047 ~00 
APPENDIX B, TABLE II 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1956 





















Fishing Boat Permits-Daily 














Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.: Number Value 
--- --- --- --- --- --- --- --- --- --- --- 374 $ 2,805.00 
--- --- --- --- --- --- --- --- --- --- --- 388 1,940.00 
431 986 1,636 2,160 2,301 2,008 1,332 1,117 696 306 101 13,167 6,583.50 
72 252.00 
71 177 .so 










APPENDIX B, TABLE III 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPIEX, 1957 
Total 
Jan. Feb. Mar. Aer. Ma;! June Juli Aug. Seet. Oct. Nov. Dec. Number Value 
Clear Creek Fishing 
Family 308 --- --- --- --- --- --- --- --- --- --- --- 308 $ 2,310.00 
Single 346 --- --- --- --- --- --- --- --- --- --- --- 346 1,730.00 
Daily 61 232 552 1,003 2,010 2,157 2,085 2,130 1,239 632 301 161 12,623 6,311:.50 
Lake Duncan Fishi!!l5 
Family 25 22 --- --- --- --- --- --- --- --- --- --- 47 164.50 
Single 24 --- ---· --- --- --- --- --- --- --- --- --- 24 60.00 
Daily 20 134 221 345 420 437 1, 154 1,017 849 479 150 138 5,364 1,341.00 
Fishi!!l5 Boat Permits-
Season 
Clear Creek 170 --- --- --- --- --- --- --- --- --- --- --- 170 680.00 
Lake Duncan 14 --- --- --- --- --- --- --- --- --- --- --- 14 42.00 
Fishing ~01t Permits-Dailx 
Clear Creek --- 3 6 8 24 46 53 18 16 2 4 1 181 181.00 
Skiing-Season 
Lake Duncan 25 22 --- --- --- --- --- --- --- --- --- --- 47 1,081.00 
SkiiBS-Dail;l 
Lake Duncan --- --- --- --- 96 169 246 250 97 --- 2 --- 860 1,720.00 
Duck Hunting 
Daily --- --- --- --- --- --- --- --- --- 47 76 28 151 75.50 
guail HuntiBS .. 








APPENDIX B, TABLE IV 
NUMBER OF PERMITS SOLD BY MJNTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1958 
Total 
Jan. Feb. Mar. Aer. Max June Ju Ix Aug. Seet. Oct. Nov. Dec. Number Value 
Clear Creek Fishing 
Family 302 --- --- --- --- --- --- --- --- --- --- 302 $ 2,265.00 
Single 383 --- --- --- --- --- --- --- --- --- --- --- 283 1,415.00 
Daily 102 179 388 1,338 1,943 1,975 1,556 1,324 753 478 219 65 10,320 5,160.00 
Lake Duncan Fishing 
Family 88 25 --- --- --- --- --- --- --- --- --- --- 113 395.50 
Single 77 21 --- --- --- --- --- --- --- --- --- --- 98 245.00 
Daily 72 63 141 984 1,263 760 561 419 61 190 122 12 4,648 1,162.00 
Fishing Boat Permits-
Season 
Clear Creek 172 --- --- --- --- --- --- --- --- --- --- --- 172 688.00 
Duncan 25 --- --- --- --- --- --- --- --- --- --- --- 25 75.00 
Fishing Boat Permits-. 
Daily 
Clear Creek 1 l 5 25 33 21 21 13 17 l 3 --- 141 141.00 
Skiing-Season 
Lake Duncan 5 6 8 22 43 11 5 --- --- --- --- --- 100 2,000.00 
Skiing-DailI_ 
Lake Duncan 9 7 4 38 115 194 254 237 93 11 4 --- 966 1,449.00 
Duck Hunting 
Daily --- --- --- --- --- --- --- --- --- 108 208 81 397 198.50 
Quail Hunting 
Daily --- --- --- --- --- --- --- --- --- --- 124 133 257 257.00 
Hunting - Season 
Duck --- --- --- --- --- --- --- --- --- · 50 15 3 68 340.00 




APPENDIX B, TABLE·V 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1959 
Total 
Jail.· Feb. Mar. Aer. Ma:z: June Jul:z: ·Aug. Seet. Oct. _ Noy. Dec. Number Value 
Clear Cret=k Ff.shin& , 
Family . 188 --- --- --- --- --- --- --- --- --- --- --- 188 $ 1,410.00 
Single: 180 --- --- --- --- --- --- --- --- --- --- --- 180 900.00 
i>af. ly 88 235 462 873 1,972 1,257 1,144 867 606 362 165 124 8,155 4,077.50 
Lake: lluml!hrc::z: Ffshinj:l 
Family 856 --- --- --- --- --- --- --- --- --- --- --- 856 8 .,560.00 
Singl.c: 33-6 --- --- --- --- --- --- --- --- --- --- --- 336 2,520.00 
Daily --- --- --- --- --- 5,370 656 782 448 176. 47 35 7,514 7,514.00 
Lal«: Duncan .Fish f.n& 
Daily 16 70 192 508 678 333 452 359 510 84 23 25 3,250 812.50 
J>ishin& Boat Permits-Season 
Lake: Uumphrc:y 363 ---- --- --- --~- . --- --- --- --- --- 363 2,178.00 
Fishlri& Boat Pennita:Dail:z: 
Clear Crec:k --- 2 6 38 36 32 37 20 9 22 15 5 222 222.00 
Lake: Humphrey --- . --- --- --- --- 484 44 40 22 5 --- --- 595 595.00 
Skifng Pc:rmits-Sc:ason 
Clc:ar Crec:k 83 --- --- --- --- --- --- --- --- -·-- --.. -~- 83 1,660.00 
Lake Humphrey 28 --- --- --- --- ---· --- --- --- --- --- ---- 28 420.00 
Sklin& Pc:rml ts;.Dail:z: 
Clc:ar Cree·k --- --- --- --- --- --- 356 367 134 3 --- 1 861 1,722.00 
Lake Duncan --- 6 2 16 145 222 81 78 15 --- --- --- 565 847.50 
· Hunt in& 
Quai 1-Al l Lakc:s-'Dal ly --- --- --- --- --- --- --- --- --- --- 15 82 147 147.00 
Ducks-Humphrey-Dally --- --- --- --- --- --- --- --- --- 81 19 --- 100 49.00 
Season (Duck and Quail) 32 --- --- --- --- --- --- --- --- --- --- --- 32 160.00 
llarse and Larse noat:s 
Scat1on 28 --- --- --- --- --- --- --- --- --- --- --- 28 280.00 
Total $34,074.50 .... 
~ 
APPENDIX B, TABLE VI 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1960 
Total 
Jan. Feb. Mar. Aer. Ma;:i:: · June Julx Aug. Seet. Oct. Nov. Dec. Number Value 
All Lakes Fishing 
Family 178 56 85 145 87 35 10 3 --- --- --- --- 599 $ 5,990.00 
Single 88 Ji 55 70 25 ll 5 1 --- 4 --- --- 291 2,182.50 
Daily 138 124 348 1,513 2,111 1,750 1,853 1,462 1,076 694 277 114 11,460 5,730.00 
Clear Creek Lake 
Family 7 --- 7 11 7 4 2 2 2 1 --- --- 43 215.00 
Single 4 1 5 12 5 j 7 3 --- 1 --- --- 4.1 143.50 
Daily 44 36 105 490 694 638 624 532 414 256 97 34 3,964 1,982.00 
Lake Humehrey 
Family 16 7 15 70 33 · 15 7 1 --- --- --- ---- l~ 984.00 
Single 5 7 .8 32 15 4 6 --- 2 3 --- --- 82 328.00 
Daily 6 11 21 125 141 191 155 126 107 46 10 3 942 471.00 
Lake Duncan 
Family --- --- 1 1 3 1 l --- --- --- --· --- 7. 24.50. 
Single_ l --- l 1 2 1 --- --- --- --- --- --- 6 15.00. 
Daily 22 25 58 145 288 336 254 130 103 135 23 5 1,524. 381.00 
Fishing Boats 
Season 2. --- --- --- --- --- l --- --- --- --- --- .J 10.50 
. Daily 1 -·-- 4 4 5 4 5 2 11 --- --- --- 36 18.00 
Skiing-Clear Creek and· Duncan 
Season 8 3 11 40 93 39 17 3 --- ·--- --- --- 214 3,210.00 
Daily 2 1 8 37 192 270 334 278 124 20 4 --· 1,270 1, 905.00· 
Boat Permit 
All Lakes - Season 36 18 22 39 28 12 5 10. --- --- --- --- 170 1,020.00 
Lake- Season · 
Humphrey 14 7 7 42 18 13 4 3 1 --- --- --- 109· 436.00 
Duncan. --- 1 --- --- --- 1 --- --- --- --- --- --- 2 8.00 
Clear Creek --- . --- --- --- --- 1 3 1 --- --- --- --- 5 20 00 
All Lakes-Daily 2 8 10 Z.8 87 47 41 63 44 28 5 --- 383 383.00 
L. Humphrey Barge-Season 7 1 7 6 13 8 6 3 --- --- --- --- 51 408.00 
Hunting 
Quail --- --- --- --- --- --- --- --- --- l 74 59 134 134.00 
Total $25, 999. 00. i-,. 
w 
00 
APPENDIX B, TABLE VII 
NUMBER OF PERMITS SOLD BY MONTIIS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1961 
Total 
Jan. Feb. Mar. Aer. Ma:t: June Jul:i:: Aug. Sept. ~Oct. Nov. Dec. Number Value 
All Lakes Fishing 
Family 148 98 119 102 51 17 7 4 --- --- --- --- 546 $ 5,460.00 
Single 75 37 67 40 23 12 3 3 2 --- --- --- 262 1,965.00 
Daily 173 241 834 1,264 1,672 1,508 1,482 1,055 761 413 240 102 9,745 4,872,50 
Clear Creek Lake 
Family 8 2 4 l 8 4 5 3 --- l --- --- 36 180.00 
Single 7 3 9 3 12 4 l 2 --- --- l --- 42 147.00 
Daily 58 56 280 411 570 492 583 349 265 135 71 19 3,289 1,644~50 
Lake Humehrey 
Family 13 29 39 31 31 12 10 3 l --- --- --- 169 1,014.00 
Single 5 18 22 34 19 6 10 --- l --- --- --- 115 460.00 
Daily 8 13 54 105 162 113 155 · 84 53 30 13 3 793 396.50 
Lake Duncan 
Family l --- 1 2 2 --- 1 1 --- --- --- --- 8 28.00 
Single --- --- --- 1 1 ---- 2 --- --- --- --- --- 4 10 • .00 
Daily 19 31 147 84. 193 98 141 125 103 77 20 11 1,049 262.25 
Season Fishing Boat --- --- --- 1 --- --- --- --- --- --- --- --- 1 3.50 
Daily Fishing Boat --- --- 6 3 6 1 4 2 2 2 --- --- 26 13.00 
Skiing-Clear Creek and Duncan 
Season 2 10 13 45 76 37 12 5 1 --- --- --- 201 3,015.00 
Daily --- 4 6 23 99 175 347 242 63 2 2 --- 963 1,444.50 
Boat Permit 
All Lakes-Season 30 20 27 38 16 10 10 1 --- --- --- --- 152 912.00 
Lake-Season · 
Humphrey 10 13 18 20 11 4 10 4 --- 1 --- --- 91 364.00 
Duncan --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Clear Creek 3 1 1 3 2 2 2 2 --- --- --- --- 16 64.00 
All Lakes-Daily 2 6 19 40 59 47 57 31 18 7 2 --- 288 288.00 
L. Humphrey Barge-Season 6 5 9 15 4 7 3 1 1 2 --- --- 53 424.00 
Hunting 





APPENDIX B, TABLE VIII 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1962 
~ 
Jan. Feb. Mar. Aer, Ma;i:: June Jul;i:: Aus. Seet. Oct. Nov. Dec. . Nurnl,.er Y.ilue 
All Lakes Fishins 
Family 116 91 58 97 42 35 13 4 l --- --- --- 457 $"4,570.00 
Single 46 32 46 29 18 23 7 1 1 1 --- --- 204 1,530.00 
Daily 134 233 379 1,029 1,399 1,465 1,192 947 922 406 3j7 200 8,643 4,321~50 
Clear Creek Lake 
Family 5 5 4 3 7 2 1 --- --- --- --- --- 27 135.00 
Single 7 4 4 8 5 9 3 --- --- --- --- --- 40 140.00 
Daily 38 88 115 369 573 586 551 419 382 236 137 89 3,583 1,791.50 
Lake H9hre;i:: 
Family 7 30 14 27 36 19 10 2 2 --- --- --- 147 882.00 
Single 5 14 14 33 16 10 3 4 4 --- --- --- 103 412.00 
Daily 8 21 27 73 145 136 156 88 83 51 23 11 822 411.00 
Lake Duncan 
Family --- --- --- 1 --- 7 --- --- --- --- --- --- 8 28.00 
Single --- 1 1 2 2 4 --- 1 --- --- --- --- 11 27.50 
Daily 7 28 17 157 157 587 255 191 117 100 36 28 1,680 420.00 
Season Fishing Boat --- --- --- --- 1 ,--. 1 --- --- --- --- --- 2 7.00 
Daily Fishing Boat --- 2 1 3 4 3 9 5 1 3 3 s 39 19.50 
Skiing-Clear Creek and Duncan 
Season 2 8 5 28 78 48 20 4 2 --- l --- 199 2,940.00 
Daily --- l 7 17 177 189 348 267 103 4 1 --- l, 114 1,671.00 
Boat Permit 
All Lakes-Season 22 22 14 23 18 21 7 6 --- --- --- --- 133 798.00 
Lake-Season 
Humphrey 10 19 16 14 13 10 8 2 1 --- --- --- 93 372.00 
Duncan --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Clear Creek --- --- 2 6 2 3 --- --- --- 1 --- --- 14 56.00 
All Lakes-Daily 1 8 7 44 40 38 43 54 42 18 11 1 307 307.00 
L. Humphrey Barge-Season 6 13 2 13 11 1 3 --- --- --- --- --- 49 392.00 
Hunting 
Quail 19 --- --- --- --- --- --- --- --- --- 56 45 120 120.00 
...... 
Total $21,351.00 ;.i:,-0 
APPENDIX B, TABLE IX 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1963 
Total 
Jan. Feb. Mar. AEr· Ma:i: June Jul:i: Aug. SeEt. Oct. Nov. Dec. Number Value 
All Lakes Fishing 
Family 93 40 117 71 44 20 6 2 --- 1 --- 1 395 $3.950.00 
Single 41 19 56 34 27 10 3 4 2 1 --- - 197 1.477.50 
Daily 140 176 677 1,204 1,470 1,376 1,193 1,051 872 503 346 62 9,070 4,535.00 
~~~ 
Family 6 6 8 11 9 l 2 3 2 --- --- -- 48 240.00 
Single 11 5 7 15 12 6 --- 3 -6 l 6 72 252.00 
Daily 42 81 313 560 716 824 676 544 520 323 164 42 4.835 2,417.50 
~ Humphre:i: 
Family 8 16 35 27 34 13 15 4 2· 1 --- -- 155 930.00 
Single 1 10 22 27 19 14 5 5 4 1 l -- 109 436.00 
Daily 15 7 64 143 200 194 182 143 156 77 36 12 1,229 614.50 
Lake Duncan 
-- Family 1 -- 2 -- 1 3 -- --- -- --- --- -- 7 24.50 
Single -- 2 2 2 1 -- 1 --- --- --- --- -- 8 20.00 
Daily 16 25 150 199 360 295 219 172 202 104 55 4 1,801 450.25 
Season-Fishing Boat -- --- --- --- --- 1 --- --- --- --- --- -- 1 3.50 
Daily Fishing Boat -- 2 15 11 17 7 3 2 3 2 --- -- 62 31.00 
Skiing-~~-~ 
50 Season 1 3 15 76 33 20 4 -- 1 --- -- 203 3.045.00 
Daily -- --- 14 36 132 348 356 334 100 23 4 1 1,348 2,022.00 
Boat Permit 
-- '""'ITf"'Lakes Season 19 7 32 29 24 20 3 5 3 --- --- -- 142. 852.00 
Lake-Season 
Humphrey 5 10 22 22 19 2 6 2 2 --- --- - 90 360.00 
Duncan -- 1 --- --- --- 1 -- --- --- --- -- -- 2 8.00 
Clear Creek -- --- 8 4 5 --- --- --- 5 1 --- -- 24 96.00 
All Lakes Daily 2 2 26 41 69 45 61 I 44 58 26 8 l 383 383.00 
L.H. Bar~e-Season 6 4 7 8 9 5 10 4 --- --- --- -- 53 424.00 
Hunti,!!& 
Quail 11 --- --- --- --- --- --- --- --- --- 85 93 189 189.00 
Total $22, 760. 75 .... 
~ 
t-' 
APPENDIX B, TABLE X 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1964 
Total 
Jan. Feb. Mar. Aer. Max June Juli Aug. Sept.:.Oct. Nov. Dec. Number Value 
All Lakes Fishing 
Family 82 28 77 78 53 19 5 1 --- 1 --- --- 344 $ 3,440.00 
Single 53 17 52 43 20 10 4 1 2 1 --- --- 203 1,522.50 
Daily 105 110 394 901 1,457 1,261 907 869 483 283 138 103 7 ,021 3, 510. 50 
Clear Creek Lake 
Family 7 7 7 9 17 . :.1 7 2 --- .--- --- --- 57 285.00 
Single 3 3 4 12 . 12 5 1 1 --- --- --~ --- 41 143.50 
Daily 56. 67 208 571 890 .724 549 442 263 149 84 57 4,060 2,030.00 
Lake Humphrex: 
Family 15· 9 17 35 28 - 20 8 14 4 . --- --- --- 150 900.00 
Single 4 11 20 35 25 · 16 8 2 1 --- --- --- 122 488.00 
Daily 14 20 63 162 195 : l.72 147 154 72 50 14 10 1,073 536.50 
Lake Duncan 
Family --- --- 3 --- 1 --- --- --- --- --- --- --- 4 14.00 
Single --- --- 1 --- --- . 1 --- --- 1 --- --- --- 3 7.50 
Daily 17 13 50 117 174 215 94 89 94 2..8 10 --- 901 225.25 
Skiing-Clear Creek & Duncan 
Season 3 --- 8 17 75 . 52 15 1 --- --- --- --- 171 2,565.00 
Daily --- 3 11 15 .. 119 268 329 278 99 5 --- 1 1,128 1,692.00 
Boat Permit 
3-Lakes Season 41 25 63 63 37 25 10 8 5 3 3 --- 283 1,415.00 
3-Lakes Daily 2 1 16 60 93 66 61 57 41 14 9 10 430 430.00 
Lake Humphrey Barges 6 6 6 6 4 2 4 1 --- 1 --- --- 36 288.00 
Daily Quail Permit 24 --- --- --- --- --- --- --- --- --- 89 65 178 178.00 
Senior Citizens (No Chg.) 103 49 62 60 33 15 10 11 9 1 1 3 357 00.00 
Total $19,670.75 ...... 
f; 
APPENDIX B, TABLE XI 
NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX., 1965 
Total 
Jan. Feb. Mar •. ~pr. -'MaY June July Aug. Sept. Oct. Nov. Dec. Number Value 
All Lakes Fishing 
Family- Season 60 33 22 62 39 .. 18 1 2 2 --- --- --- 239 $ 2.,390.00 
Single-Season 38 23 16 44 16 13 4 --- 1 --- --- --- 155 1,162.50 
Daily --- --- --- 11 3 --- 6 2 11 8 3 --- 44 22.00 
Clear Creek Lake 
Family- Season 4· 3 2 8 11 4 . --- 1 1 --- --- --- 34 170.00 
Single-Season 7 2 3 12 7 4 --- 6 --- 2 --- --- 43 150.50 
Daily 76 125 161 606 778 707 678 414 277 235 173 59 4,289 2,144.50 
Lake. Humphrey 
Family..; Season 6· 17 13 47 28 · 17 8 4 2 --- ---· --- 142 852.00 
Single-Season 3 5 --- 63 26 16 9 3 --- --- ---- --- 125 500.00 
Daily ' 66 113 155 1,032 1.,J60 1,138 1,308 766 557 303 194 76 6.,868 3.,434.00 
Lake Duncan 
Family- Season --- --- 1 --- 1 1• --- --- --- --- --- --- 3 10.50 
Single-Season --- --- 1 2 2 --- --- 1 --- --- --- --- 6 15.00 
Daily 3 7 13 75 203 238 164 142 110 66 23 11 1.,055 263.75 
Skii~-Clear Creek & Duncan 
Season 1 . 3 3 31 59 46 24 1 --- --- --- --- 168 2.,520.00 
Daily 1 --- 3 24 124 210 385 283 124 10 --- --- 1.,164 1,746.00 
Fishing Boat Permit 
3 .. 1akes-Season 30 22 27 81 37 30 13 9 2 --- --- --- 251 1., 250 .oo 
3 lakes-Daily 3 5. 9 53 57 61 65 23 35 29 19 4 363 363.00 
Lake Humphrey Barge 8 5 4 7 8 5 1 1 --- --- --- --- 39 312.00 
Daily Quail Permit 20 --- --- --- --- --- --- --- --- --- 125 93 238 238.00 
Senior Citizen (No Chg.) 26 25 10 44 24 12 21 1 11 6 5 2 187 00.00 




ALTERNATIVE ESTIMATES OF DEMAND EQUATIONS 
FOR FI~HING AND WATER SKIING 
The equations for the average individual demand curves which used 
cost per user day (P) as the independent variable and the number of user 
days participated in during the year (Q) as the dependent variable were 
obtained in the same way as were equations (1.2) and (1.3) reported in 
Chapter V. Linear regression techniques were used to fit an exponential 
equation of the general form Y = AXb to the price-quantity data. This 
equation was converted to natural logarithms for the regression analysis 
and then converted back to its exponential form for plotting the demand 
curves. This procedure allowed for linear regression techniques to be 
used on nonlinear data and resulted in demand curves whose shapes were 
curved. The average individual demand equation for fi1hiftg was: 
(1) Q = 66.1377 p-1· 0614 
2 The coefficient of determination for equation (1) was R = .3984 and 
sb=.07431. The means were: P = $5.04; and Q = 11.91. The average 
individual demand equation for water skiing was: 
(2) Q = 248.924 - 1•10158 
The coefficient of determination for equation (2) was: 2 R = .4486 and 
sb=.13485. The means were: P = $4.80; and Q = 44.2. The elasticity of 
demand with respect to price for the individual demand curve for fishing 
is -1.0614 and for water skiing is ~1.1016. 
145 
The market demand curves for these two activities were obtained by. 
aggregating the respective average.individual demand curves by the 
number of individuals estimated in Table XVI, The market dem~nd curve 
for fishing was: 
(3) Q = 1649881 p-1. 0614 
The market·demand curve for water skiing was: 
(4) Q = 106,838 p-l.lOlSS 
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